ni'OMiKi ininn did-o - 4 pis Jll'OUm ^ne/na Ill^xein 190 


■‘imnn rrom rmimnn nmnn did^o 

□"cmnn D'oupm unnn 

*?y y'Did/n^ Vd' iid/M od'tid 1 ? "iDinn .‘a'aih onnn dv ‘■m'm'Pi mi'cn 1 ? pmid/p nvuinnn .1 
nenpn" Mip] mMPi :D'iop 'w D3id/' ujad 1 ? .'Aran ip'yn omii/ypi d'dia ^?y im idm ojad 
S- n miN D'3nom ,s m"nn 'U3Adpi nuipn" Mip: '3id/m ,N-n im^ D'3nom "mDidPi '03adpi 
,nNr nmy 1 ? n^m nwnn cpni'/ d'ojad '3id/ ‘Aid/ □'•nr D'lup ■‘□by D'nipn iid/MD . 

.n D'wn dpi'3'h nid/Amn ,D'3iid/ D'umn 'Did/ \>\o D'xmn d■ uup ■'□id/ D'mpn iid/MD 
P'a dpi .mid/ 2000o 'dd’ad d'3'opi i'a'ai'/ n^Am Min ujadpi 'limp ^>\u DPrmnid/ npn .2 
■?y mup yv no'D ^y ijyim dti' 3n dm im pyynMn unn hmd pi udad D'^in DMid/ 

Iivd'a) yiD* yiro^ pidid imnn bi o ly miM mnn .htd id/Din on 1 ? rpmK/ ~p .D' , nn 'dd 
inMPi lid 1 ? i'a'mi .N - "moan 'oda/dpi naipn" wip dpi nrn lid'A .('DiDidPi 'diaim'api nuippi 
- "'mnpi 'udadpi nmpn" iMip dpi ('mnpi 'diaim'api nmppi iivd'a) orn yn'D 1 A pidid iid/M 

.S 

•p^nn 

on vb\u -p ,unnn t-Dinn imypi i'id 'Ay Piynppi n'Api npi jtuda n unnn udiui ]Didnn .1 
onnn ppDiM nuid/n 'Ay pidnpi nM D'n'Dn iti/MD .pitpi I'id'A n'Dora mn'o id/Din id/' tv'udadpi 
iDiDidPi 'diaim'api nuipn i'ivd'a pidid ji'ujadpi unnn "ptd/ mDidn 'ODAnn dot pm nnmnon 

yiMn "m p 'tut p^unnn p'aupm nr unnn 

n3'nnn) p3y udad 'amd yiMn niDt? on"nn^> iid/DM .nroDAn mron i in yiMn m d*a .1 
riDipn M*m (S M ) yiMn hid bid/ 'mnn 'ODAnpi noippi .D'nop ^id/ t> \u^\u ,(D'inn 

nnipn MidD3 (N M ) t>\u nDidPi 'UDAnn noipn i^mi ,(N g ) 'JiDidPi 'diaim^ah nuippi 

JIM JYIDDOD G-1 M nVTIIMPI .^Pl^ld/ D'li/in HM1 -(S G ) 'milPI ■‘DlAlM'Ail IDipPI 

. G-Geographic -l M-Magnetic :' S D1A1M’ , A ,, T "' , 0]A)0 H 
,yiMn mi '3D 'py ipi^d oipna }Dxn D'n'jn DMid/ t>np3 nnnpn pinpji iim'dpi'd 'py .2 

'U3AD nuip IPir 'D '31D5dPI 'DIAIM'API DUIpH -|n'D^ PI31D IDidDPI ^)\U 'DIDidPI 'OJADPl IDipPI 

'mnpi 'DiAiM'An Doipn iri'D 1 ? pijid iDidnpi b\u 'mnn 'ujadpi noipn ,yD3 pnm pmn 

.'3iDid 'udad imp inr 'd 

niD *?!£/ D"D1A1M'AP1 D'nUpPlId/ ,1"^ '1M1 .3 

.yiMPi hid '3D 'py mnpj.i n ntd/ dh yiMn 
n'lD yiMPi niD bw do'dpi i'id iny imid/ 

inidy 

D'DDpm D"D3ADPI D'DUpPlld/ P''^ 1 ? '1M1 .4 

'U3AHPI nmpn .o'u'rnn d3'm D"DiAiM'An 
'DIAIM'API DUipn pi'in MidD3 M 1 ? S M 'D111PI 

1,200 km-D b\L> pninn Midnj m'am ,N 0 'JiDidPi 

.inMPI lidn DA -p 13DD 

□'Midn3n D"^nid/n D'jyun mipi jm'03Ann npn .5 
□'Midm D" 1 ?nid/npi D'jyonn iid/MD .piyi3m 
DA D'lidl' DH '‘ADId/nPl PlUd/*? ^|D13D ,nyi3JlD 
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_ Jirmxm. nmnn qd»o - 4 fns ni'Unni *7ntf/n:i ni^xm/n ISO 

.munn nnn nyomb onwi Min m:unn niii/n .mian miy 
yno nMnpii'/ iniM onnnnn □■'muMb miK/pn nnon Min rvnimnn mpn bnnn unm. .6 


2 ymnn nm/n n nm 'unnn m^n 

.nmunn nyotynn nn^iy dm Munnn ■'bpmD bna Min ,5 niMn pionn yuunn mis/n .1 

.yim biu i 1 ? mianb (jfjmupn bna in* 

p^n biy unnn mo^n nuipn mis nbM ymn Min nnnon mipn miunn m^n yin .2 

.it- nnpn pyn □■'min nti/MD 

niK/n mp ."■'uiAnn mii/n nip":i mi'/nnt'/n 'uiin mpnb nnon 'uwnn mi'/n niMTib .3 
Tnn □V'tvn nbM D'lip .miAnn mfcyn npnb nno omnnin Dn™ amp on -‘uiann 
mipi bnn miann nitd/n yin ,nr nb .omiv on inaty nmpn ‘‘uiann mtyn mopnb 
‘‘uunn mwn •'np onMinn Min D-'i'nnn .it nmpn miyi'/ nntyn ip 1 ? p-'tynn ymn Min 

:ynMn mnb nnom unnb nnon 



ip 1 ? p-'iynn ymn ,ipn byty nmpm bon p^nn onn mon ,miy ip piMb p^n rn dm .4 

.nbM nmpn 

^bnu/nn mi£/n nip 1 ? 'onnn mu/n mp yn nxim/n .5 



^mynn mii/n ■‘np 

yxw Dmao D'np on mnnn mti/n mp 
.□no im nbnnn mipi on 1 ? 

□•'^nrinn omp on , ' , ?nii/nn mtyn mp 
on punn D'n^nom nnnn ponnn 

.nioPMi 1M 

.it nmpn nntyn yin hm ynn nnnon mipn nitm ipb p-'iynn 

F m ’‘uunn niDn ymiy m 1 ?] nii/nnn 
p^nn ymn mM nnnon mipn ^ynn 
m^m ,it mipn nmyn miAnn mid/n ^ 

. t ?nyn 

mipn pun by byisn F e ■'bniynn niDn 
miyn ipb p^nn ymn yiDn nnnon 
.nmpi nniMDi nznyn ’•bnti/nn 


^cnann rnu/n nnsiy 

M^nin Dnr Mts/nn it'/" 1 bm by byinn miann nnn m by nmnn maxnn miyn nn^iy .1 
-pnM mian mti/n / onr Mtvnn ,/ idiimh/ niy bm omnn ni/Mn .mian mw nyotyn nnn 
Mm 0 ib/md ,F m cc IBHmO niypn nM □ v ‘pn nii/M .F m nun nn ^nn by byo-* ,5 

.(miynn nMn) onmi mnnn mtyn yn nmrn 
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ni'UMEa aninn dd-o - 4 pas iii'DDAni bne/na mbNiyn IDO 



■‘imnn naiyn ban idi!?d .pnu/b liman mypn on -jo-ini'/ bana aamn ^unon niid/n ban .2 
by pm ■‘unnn mii/n baniy ‘pap] it mun by .F m =IB£sin0 niypn ^t* by aann 

F 

. B =- 35 - ^T* 

II sin 6 

mb^n □‘‘nnn .Dion pm anan in .nnion na’ooa ■•unnn naiyn nn^ny dn nan 1 ? na .3 
man na omini I oar ia □‘•n'oyn .naii/n mpb aim amiy -p nr Dinna l lamNiy 

F 

.B=-&- :mnn miyn nniny mby bymnn ,F m ponnn 
N 

naap] ir na-*m — la’m 'unon naii/n na-’mi'/ bapnn ■'□nnn naiyn naaan ■‘D by .4 
A-m 


.T maa njmon a^m (Tesla) 

,ma aon laa'iaty aiy bTi by oaa nna (Tesla) nbou nvi '•unnn naii/n biy lnn^iy .5 
b w '■unn ma byom punnn natyb ama nnnn ,ana aana inn^iyt!/ ■*bni'/n oar ia oainy 

.ana lima 

na^m .c.g.s ma-ma nmi'/a nbaipnn ,oia;i naapjn na^ma Q-'wrmwn ,"nbou"b ^oi]a .6 

.1G = 10 4 T :D v, pnn . G-a mmon ir 


pit k\u 13 !?v twipn ^ann man ym 

ma b’nn by byo -1 ,B a^na '■unn natya 1 Dar aiimn ,l laaiaiy a \u^ bTi □'•non atyaa .1 
naiy.n pa mirn a-*n 0 aiyaa ,F m = IB£sin0 pa* 1 by pm nr ma biy iban , F m ^onn 

.□arm ■•unnn 

Dir mk/ 13 mr* 'iv bvipn ^imnn man -pro 

t\k bonn anynb am a^nn am bmn by bypmn F m ■'onnn man proiy maan □monn .1 

"u nnn man pio nbynbiy miyana ,nr ^ab .B mnnn naiyn mupi nai (bT>n) / Darn 
■TP’ 1 a 1 bba aap]iy bba *o by yap] amn nna -rba pron .^an aitynb a^] 
naiyn aiupi n^i Darn yira n^: b^ann aity’nb b^apna pm a 1 ' ^a n?^ ati/'*"*] :rm a^ bba .2 
pra .■’imnn naii/n yvo 1 ? m]ia myay^n aNb!/ ib^i oarn pi^ab n]ia baiPNnij/a pu]pnn 
m^an im ,mbyn 90°-a mya^Nn ^aiab v<) .a^n ^a aiiynb a^] mn 1 ■‘imnn man 

.(man pr»a 

cmyunn "nyi]n" ]]]T»aiy oaomn Darn aiay Nm ma^niy bban 1 o by man pra hiarb w .3 
prab 7Ai]n pvaa n^n 1 ,, u]pnn man pva ,Q' , "*b n bii/ □‘ > ]yun biy nyi]n aiay .□■'■•ar'nn 

.□aip bapnnE/ 

dk :Nan Daonn ■‘o by (an^ aiupn ba dpi) nr napna man mopn p-ra nn pob baipn .4 
by man mop] pro n?^ □'anon ^an "|in b^ ,nna d piani ^an nob a^n man pro Y n 
.Q-n uiva on Dnnon , ,,c iann n^inn kxv” man mupi d\ .poib-'nb ,<8) : 
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__ npimna -ininrt od'Q - 4 jna JIM 03 An I *7nVi/na. TifJWUTX "190 

nvo *?y ^ygmn 'cmnn rron 

■'T by Tin] ,B ■‘dm mua v nn’nm y]n ,q ]]yuni£/ p'pbn by ^yDinn '*imnn mDn .1 

.v- 1 ? 5 yu n'nrn 0 iid/ND ,F ? = |#[(vsin0)i? rurnn 
mTnnn mopi nNi J ‘‘imnn m^n Tiupi dm yonn -nura^ Hir] nr mpm niDn ivpd .2 

. V 

*p nN crn**Dn : ,u pn'' t" Vpdh wnn m "lDin 1 ? ona" in "nudrann Nyi' 1 " man dn yi:ipt> -*i d .3 
niTnnn mopi yiron hdid ^TiANmi/ *p v D-mupm ^ lUdra 1 ? b'^pm yrr t 
dn yin ••d'pd Tn rp 1 ? n^] niDn Tiro ruunn mid/n inon nins niynyNn ini'/ i^ni 
ry^i'/ Nin p-'p^nn bw lyonn on d-*]d 'sb d prrrn Nin p^p^nn b\u iyunn 

:mNnn ninonn nN \D' ^onnn rmb rimnn nun maun .4 

.nyi]n^ □■'Narun D-’iiyo DVP^n pn ^ysnn ■‘unnn nun .n 
."■ pir t" bbD u ^>y ynp: imui ,3 -t v crTiupnn 'iwb ^^3 ■‘cmnn nun ynu u 
u odn Nin vby 'pyoinn •‘imnn nun puunn n-nd/n v np l ? ^upru y] pv^n i^nd ^ 

.sin6> = 0i ,180° in 0° N n n ‘•imnn nrrnnn pi nmrn 
.odn -ran N-'n inyi3n ^fron tun 1 ? yiyu p'pb n ^y nyynnnn -*Lmnn nun mny .-r 
.(pV^nn bibvnb :Lbr] ni-rnn 1 ? -ran ’imran nuniy nnNn ,nNT 
cry] pora nu nyDtyna pn □'•yan □'■nyu □' , p' , p , ?ni'/ *?np] mnnNn naunnn .n 

.n^-rm nyup n^h nyiann nrrnn nD^nbw D^i^ni 
_r^niyn nip 1 ? ^unn m3 pi pVrann nN nr^n nN=in n'pnun .5 


'uaann nun 

^niynn mon 

nyiann crNumn o^iyo Q-'p-'p^n by "?yu 

.13.b2. 

□n dn crnyo D"‘p 1 P'?n by byiD 

,nm]ra in nyunn □■'Nyn] 

im nrr , nnn -nupn^ in i^*] ■'ownn niDn 
ronnn mwn -nupn 1 ? 

mii/n \\v3b yupn ^ntynn niDn iit»d 

.■•'pnii/nn 

pV^nn by mmy y^nn ipn “‘umh mon 
.nr niD nyDiyn nnn y] nihe/ nyn yiyun 

p-'p'pnn by moy y^nn ^nii/nn niDn 
niD nyoii/n nnn y] Niniy nyi iiyun 

.nr 

niTnn b~m nN naid/n ipn ■ , u]^nn niDn 
.inbn n^H/ itpdh nN xbK ,p'pb nn 

^m^n nN m i\ub ^nii/nn mDn 

.p-'p^nn mn^nn b\u iivDn nN nx\ 
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jiMoaana. nmnn dd«o - 4 jns Jll'DiAttl *iniyna Jlfixvyn IDO 


X 


X 


X 


X 


X 


X 


-nnx •■man nmo van iiyu py!?n b>u/ □"ii'/dx p^i^on 

ip “pixb bibon (x) :T*nx '*imn mua yin pyo p-*pbn bid/ □ v nii/DX o-'bibon nid/ibid/ mn-'-'p 

.■'mu bibon (a) pbAyn bibon (n) par 

ip yiix^ bit>on 

nbupnn v nmnna B ~nnx 'onn mid/ bx oui pyun p-ybnn nid/xn bnpnn nr bibon .1 
bid/ ptd/xnn pinn u byi ooxb mild/ -‘imon nun nrn nnpnn ."nnxn ■'uiAnn nntyn mpb 

.nty ip "piN 1 ? nyup niT , nnn yi p'pbnn pun 

^Avn ^on 

5 Tnx '\mn mid/ bx oui pyu pvbn nid/xn .1 
nxinnid/ un .-•uiAnn mid/b nnynn v mTnnn 
□^pn p n pbnn by byomn nun ,xnn cnd/inn 
nK/’nn xym nun ( 1 ) :mxnn rvnunn nx 
bniA (2) .bibonn bn ynxb nrpnnb nyn xim 
pt by pm xim ynp nun 
bibonn .F m = |#|vF sin (90) = \q\vB = constant 

,yup lb-mid/ nu nbiyo l_ r by miynn nyun 
bibon xin ,bibonn nmpi bnn mmnnb nynn 
■•bAyD bibonn yi p-'pbnn nr nnpnn ,-pb nbAyn 

.yup nbniAid/ mmnnn 
pinn) nid/pnn bnpnn -'bAynn bibonn ornn 
:mbAynn nynnn pari bid/ ntd/n 



.2 


•M vB = 


mv 


^R=™ 


.T = ^2n 


m 


\q\B 


R qB 

:nid/pn '•t* by pm mbAynn nyunn bid/ mrnnn -|nr .3 


f= 1 . 1 H g ., 

7* 2n m 


nr by mini mbAynn mynnn p-'pbnn bid/ mmon mnun .4 


.CO-271 f = 


Ms 


m 


nT* by mim mbAynn mynnn p-'pbnn bid/ mmnrn nrpnnn .5 


bibon 

□y a nmion mur nnyr nid/x , v niTnm B ■’UiAnn nnid/n bx oui pyu p-»pbn nid/xn .1 
pid/xnn nimnn niii/b onu Duun ••iii/ niTnnb ty" ,22 iT’xn nxinnid/ ud poiAnn niid/n 
.rub v x num Drpn nx^mD .V|,=vcosa nnii/b bupn ■‘iid/ni v ± =vsin /2 mtd/b n^i 

nxidinDi .(-pubiy nrxn ^ib n^i) --oiAnn mid/b ny^n n^nn ■'bAyn bibona yi p*»pbnn 

noiAnn nnid/n piun nid/'' ipa yi p-'pbnn ,unb v |( aunnn 
D-’bibonn 'w bi u mb^tyn x-'n nnu v y -i v ± mTnnn uun ^\u mb^i on nbnpnnn nynnn .2 

bibonn oni xm ^mn bibonn bi u innn orm .■’Anun bibonn nx nyrn mb^i v .b'bn 

„ mv i mvsina 

■ R = 7 - 7 — = — j—r - :nmbD , v, nmnnn nun t by nynn ->bAynn 

kl 5 kl^ 

(□-•id/nnn /?-i a mmpm pn pnnnn pmbn) obi v mrnn *}id/nn yynn p--pbnnid/ pnynn .3 
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ni'omn ™inn did'o - 4 ;nD ni'imni “inwnil m^Ke/n IDO 


2 7TTYI 

. p = v„r = fvcosa)-rn — I’T “?y vin 3 nr !rm ."ny-'OD" Nip} 

?s 




vixn nii 3 *?k/ 'UBnn mii/n 

crnp on ■'\rnnn mu/n ■■np ,yiNn Tnzfc :r:ion .1 
noipnn □■■ypinn .(■’unn rnty 'ip ■?d idd) d'H'uo 
■‘ snnN^n ninpn nmpn N^nDii/) ^imran 

nmpn -yn N"rm ^x D^nm D^m ,(’nmn 
noipn raipn xxmw ^mn ^uunn 

.TiD^n 

-rnN TiTNn rmu/ ’•uMn mwn b\u idtpdi Ptia .2 
mti/n "pro , l ?Nnt'/o .yiNn Tm ’•dd 'py "iriNt> 


nr ■'imn niK/t> .□"'Koni ‘lNinnid/ od ,y-ixn ti-d ■'dd oy 45°o ^ mir nnnn ^uunn 
ini* D-'nnoni n^] ■'Jii/m ,^-n imom ^opn yud/Kin ,ypnpn 'is 1 ? on^ Doon ty 

. B e± = 3 x 10 5 T -i B E]] =2.9x10 5 T :dh iibnNZi 'onnn niii/n ooi DOiyn B el -d. 
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nmuna nmnn did-o - 4 pn 9 Tll'imni “7myn:i ni‘JNWn IDO 


^cmnn m^/n nwri 

in Dp-mn Dnyun nmb □‘'biD' 1 nb* Dnyun .□"bniyn Dnyun nyunn nyn ^unnn my/n .1 
bts/nb mD ,nrm niDim nvnb nbiD' 1 nynnn .inv in nnN ■'bnt'/n aim •‘bniyn Dir 
.□"'■'□dad nnu/ Di^n nyiira □‘‘Nymn nnyunn ,nbNn □'■npnn bDii .□•'udidd. 
_:p~ > 3ii^/ D^niTD ^imnn miyn mtynb p^unnnn D^umn □'•rpinn -ppbiy nbpuii. .2 


mnyn 

nnonn 

nnpnn 

n*n ^umnn mii/n iirD 
yip]iy iivdi nynun m^nb 
.yn' t biy ■niyn bbDn by 

b _Mo N! 

2 R 

TDinn ■ , U3Ann mii/n 

□nr n^iy^n jr'bAyn nynu 
□■*919^ N nbyn ,/ 
.R orni 

nnpDD ■'imnn mwr\ y vd 
y vdd ^n bTin n^b nn-'icn 
"aiyty mii/n ipb p^nn 
Iipdd ,nmbD .ir nnpDn 
nnpDD n^iyn biynb p^nn 
Nbin] iTDnm .bTb n^nn pr 
.bTin by 

B _ Mol _ 2xl0“ 7 / 

2nr 2 nr 

□nrn nbsnn ■•imnn nnii/n 

•*did]^ niy b^ra omm / 

r pnnnn nN^n^n mipan 

.bTnn 

n^b b'apn niid/n prD 
■*d by ynp] idivdi b^bon 
.^n - * t biy ■‘DK/n bbDn 

.ddk mii/n b-'bob yinn 
. B - / j Q nI :b-*bon -pro 

noon Nfin n nti/\D 

irnmb b^bon □'■9iD‘‘bn 

b^bon n^nn "UiAnn nniyn 
.1 onr in omny ■‘dioi^ 


□rniDm ,miyn yvo jin ynpb DTmyn ra n-npo T* pin □■■nnn pdk/h ‘ptf *t bbp .3 
nni'/n prob mnD td id rnyn^N nNiy .-pobid/ D' i iyirQ nNinnD ,Dnrn itpda bniANn jin 

.(□‘‘td/nn nNn) '•onnn 

:^“rm (rruun nibnbn) pin bid/ mimn Nnpm ^uiAn yop Kin ^ A 

.// 0 = 4;rxl(T 7 T-m/A 


Dir • > MK/13 D^IIpD D^DTQTM D^Tl 'W JU bl/lDil ‘‘UJADH fTDn 

tjy ’’uiAn niD b^ysn Dnn bD ,nr nnnpn nr □^^n] anr □’•Niyiin D^n ntd/ nti/ND .1 
□nrn by ■>□ nn niD bi/onid/ Nin nr mtd/i pimn nnid/ n*n bT bD irnoid/ bb;u nn ,-in*n 

.nnNn bTDid/ 

□"b^pn ,dii^ □‘•bvi ntd/n nnN bD by byisn nniN rrrmb -»uMnn mDn b \u ibniA .2 

:Nin nrn nr d pnnnn □■‘N^mn □ v, DiorNi 

^12 __ ^21 _ /foAA 

£ i 2nd 

bTin Dnrn «in / 2 -i yifci/Nnn b’ra Dnrn Nin /, nid/ND .3 

.nid/n 

bTin by b^yon □'•bTin nid/n nnN bnid/ F 21 -i F 12 nininn A 
□lAum ob-mn Dmid/n nmnni nbiys mniD Dn nnNn 
iniNn D^mir □''nnrn ^\u dm nD^id/n niniD om .minn 
.DiAiin cmim D^nnir □■‘nnrn dn n^nn nimm pin 
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Tii'oum ni-yn - 4 pn9 DI'UDAIQI £1113. m^NU/H IDO 


nvuDAna nvya - 4 pn 



k D’ldnn 



K"mD ^\u ^ounn mwn mopi 
□v mnr nr 5 m ndr nnn nTMa 
in^nii/ "p ,ypipn no 1 ? p^id/nn 
-rriNn nid/5 im m pis'? 

piam ,^ £|| ,ypnpn •’id'? yapn 

"*dd ,5 £1 mn nid/m ,pn pro 1 ? 

'm D^ira iMinnid/ 
Tntri .S^DfDin dm inn 1 ? nD 


.myn-mrn pro 1 ? yapn mu/ time thm Vad "pdim in^iE/ 5y npan Min :Mnn wan hm yny 
-nnrn proa Min ^m pi^m inyu/n no 1 ? -piMn ]Diinn “mdrnid/ -p man Min y5on -|ina 

.’a D-*unna iMinna anyn 



.r^y □■ ,l ?yiDii/ tr-'uiAiQn mma5 oma mar moaAnn onnn *?pii/nty pm 

nniy y?oa Dim nu/Ma moaann onnn naan i^mu/ pran dm yapi 'a □■‘unn'? on^nn .m 

.ODM 1 ? 


onnn aamon r'AMu/ pron jam yap .'a D-'unna iMinnn proa .y^oa air mmayn .a 
-non . ,- r D**idnna iMinnn proa im ,’a munna iMinnn pron mm nr DMn ;moiAnn 

^nyup 




moainn on nn nnoo ion nMidinai ,'a munna iMinnn proa >!?oa oir mayn mn'pnn 
Min 5° 5i v n^oan M-'nid/ mnr yrpu/ oyo 5aai ,*pin piMa onm jim nvw Tn^nn .a mnra 

Pa^pu/ niM^mn pn5 .nM^mn iim du/ti Dim om nn 




0.028 

0.035 

0.042 

0.050 

«(°) 

20 

25 

30 

35 

40 


. n = 400 / m :Min nr y?oa itim n-nm5 moiD^n nDonu/ pm 
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- 4 sna woimm ‘nwito. jvhvxm 


tma= M± ^ niysinja Dim n’spnss a mim n* wn 1 * F-w nDin .* 

.norm niNmn nN iNnnn T 1 * uuiii/ .1 

. B E1 :mn hk nE/m nyn .n 

, 11 *?^ -vmo ypnpn "*30 ym (# £ ) 'pun inn "?iy ■‘ounn mii/n mopi yn nmrn dn nE/n .1 

. F £|| = 2.9 x 10“ 5 T -e/ yiT* dn 

s Dirn dn nn rNi 5° b\u n^nnn n’he/ nmr b^p\u ny ann hn n^E/ nn^nn ynn non .r 

?n‘?npnnn rvnrn hn ~nn air ^i ,ymp omn Dim nN .tpe/ n^i 



nwo .miE/ ■'oun mE/ Von onn nnN Vde/ .□■•nnsi D’niTN nE/ imNinn -ps^ Abiinn □'■E/inn 
miron □‘‘nr rt?N miE/ -*de/ \B 2 <B x ) n^pnn .B 2 hie/ □"p nE/m F t hte/ mv yE/Nnn 

.D^ira ,mnNn ,cimE/ ~in (d^d oX) nob D-aim onnE/) 


X 

X 

St 

X 

c 

i 

l 

X 

X 

B2 

X 

X 

X 

X 

! 

1 

-H| E 

X 

X 

X 


VO -- 





X 

X 

X 

1 

1 

X 

X 

X 

X 

X 

X 

1 

1 

l 

1 

X 

X 

X 

X 

X 

X 

I 

i 

1 

1 

X 

X 

X 

X 

X 

X 

1 

1 

D 

X 

X 

X 


mipin .‘•ounn mE/n mp^? nimi D'mrNn nw yn niDnn niEnnn by nxm □'■Ennn CD ipn 
im CD -b in nimn yiron v 0 mmnnn ■arm lyonn yyo p-*p^n □’nr CD ipn ^y nNsunn F 

ipn bn lyan ly ■'bwn Vibon jMxb yi p'p’pnn .mE/inn imnnid/ i dd pounn niE/n mp 1 ? 

.■‘DE/n htn^ own mynnn ywnn Nin mnn ,F nb NipiE/ nnpn CD 
:r\x mynn mm my^nNn Non . +# nyoni w p'pb nn non :ym 

. F-i F nmpin miE/yn pnmn .n 
.F bx E-n y^nb p'pbnb npi^E/ ]nrn .n 

nnpm CD ipn bx nnni yiK/n nrNn ^ayn Vi^on iniN 1 ? yn F nnpjnn -yE/nn p^p^nn 

:dn mynn mni mynnNn Non . G n^? NipiE/ 
. G -i E nvnpin mE/ yn pnmn .a 
. G bx E-n p-'pb nn nynnn nmyE/ inrn .1 
■ G ly E-n mynnn mpnn p'pb nn nnE/ ny™nn mnnnn hn nE/n .n 
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nnumia jiMia - 4 p->9 JiroJAni Vne/na mbNwa ->«>o 



r\mb\on 333inn 31TN 3Ninn ■yoo'?!'/ D^B/nra 
■TiK^n im^ D'xsimn omnyi crnr myon 
*in n^?N D’ymn in* y^n -pi* 

v\mb\u mmv cryo'nn nurfrua ,ci - 10 cm 
.□^rm DTir miid/n r\mb\u .o"U3An nniy 
nit'/n yiro .rmii/ D3iv3 in pn* *?3 B = 0 .IT 

HM3) O^D ■>D^3 ^1.3 'ID 1 ? 3^3 111 31tN3 

.(cridn n 

I ym^n 0333 □‘■yiann inurm y3n *110139 
y^n by nxxmn A nnp3n yii v 0 nmnno 

hmi) ir ybxb 3SP3n iit» 33 ,yinnn ^k/ rmnnnn 
nxinnn bt>onr\ n* ymn yiuinDn .(miinn 
yt^n by nxurun C mipinn nuti .□■'linro 
.it ybxb 35P3n yiV33i , HI yo'n b\u mi^yn 
. II-3 I D'miTO □■"uiAnn nnu/nn in* ^3 b\u mro inn ynp .x 

.v 0 rrrvnnn biu nx i\yn .3 


."in3m/n 330n ?II -1 I omiTO inynn ip nn3 mniyn yumon nin^no b~m QNn y3p .a 
. 3 ^ ip3 nr 3ir^3 yii 1 ? 'pi'/nn Iioi3on , in 3irN3 yi3pi 'bn\y n mid/ n^iyon n^^iro .3 

.nr ''bnwn mty b\u mro dni i*?3iA fin 3t^n 
.C bx A-n yunb yionD 1 ? ts/inin inrn tin 3^n .n 



id/3Dn DnT3 nave/ nnn mpnb □' , 33innn 2-i 1 m'A'apm □■o^in 
.(o-'fc'nn . 3 ^ 3 ) 3nr> nm ^*30193 N*n3 1 m^ntd/ *p ,V 



mm 1 ? nty omm 
l^llAli/ cp'pn^uid 


V 


,YNin ynn .+e i3yum m a monty ,a p3T , n yi 1 nnunn cpnnmd/n 1 m 1 ? by n xxmn nnp3n 

3^33 T*nN " , U3AD TC[\U 13 U^p\U 31TN bx l^D 03331 10p nnD "|31 13 33iy ,2 mW y?n 
.□■'t!/3n3 n^inniy •'93 ,R a 0P333 ^Ayn bi'Aon ysnn pn -pn nN*in3 -ivn mn-'nn 1 ? 

□a mo^m mm^n nt? omN myyn?o ,2e oyom m b lnoniy ,b , 3 n* D^xn ,~)nx 30 , '33 
-n 2 ■'D *?i3A Ninii/ ,R b loi^niy '•'AAyn bib^nn. yi b i^n ~|3n n?<yin3 . n 03An nity mxb mx 
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_ ron ni'yi - 4 jno ni'OJAni ‘ymara ni^xejn "190 

,{R b =2R a ) R a 

m^n *?n myAn on nid/ND) n^Nnn y^nn yoj. Emvn nid/n inN ■?:> !?ii/ nrvnnn hn N^n .n 

.(□p^n in) rpynn ■‘Din: myynNn inmid/n hn nuu .(2 
inmid/n nN nuu .■'imnn mid/n yra □’•p^nn nid/n inN ‘pd b\u bn'jonn orm hn nxn .n 

.(op'pn in) rvyan mm myiinNn 

\m b /m a ) amm nid/^d/monn yu omn dn nid/n .? 

□••nr myi^on iy^:r onm vvj ■hd ,Dnvn my mny n^Nnn mnn yn mmn omn nN nid/n .t 

.(aiTo ovti iniN) ••imnn mid/n 



mpn 1 ? D-nznnn h'pn mm 1 ? my .nrn nr d pnrnn n'Kxmn ,2-1 1 .□’‘‘T’zipn mm 1 ? my omm 
m^n inn nm ■pn^duidi n^dd 1 nYpiy -p ,V 'bim y d^n^duddh unon on-mu nyvty nnn 

.2 


.(He +2 ) □r'pn yymi (h + 1 ) yio-no nnnnn □■‘Tiniyn 1 m 1 ? t/y mmy nmp] m vjn 

in □•‘N^nDn □■•nnD my yn ’myn n^ 1 ? crnmyi ,2 m^n yino 1 ? d^tnd or^nn yym yonon 

.(mid/'in hni) 

.□rnmnn yvD 1 ? n^my ,6 -nnN •‘□dad n~riy ^n □"‘dddd Dvb>nn yynxi -punon ,2 rn’pnn onN^n 
ni £/nd , m He+2 = 4/w^ moniyi g He+2 = +2e nih m^nn yym pomy yim .□''id/nnn iNin n\u ■’dd 

myon Nin e-i yonon non Nm m p 


□mm rrrion mmmyi ,onynn -pnm nmn nyoiyn yN □n'pnn yymi yurion yn m ym 

.DY^nn yymi yonon 'py □'•'pyiDiy D v,l ?niynm □•'•‘cmnn rnmn 1 ? on 1 ! 

XXX 


11011D 


□vPn ysna 


XXX 


XXX 


XXX 


XXX 


XXX 


m^nn onNsn □v'jnn py-m lionon nwnn nN (pp'jn in) n'jNid/n 'lira myynNn nuu .n 

,’iii/n 


I'y-u 1 ? np*i u inrn i'3i ,2 m 1 ? bx 1 m'jD y'^n 1 ? puno 1 ? r\pt>\u pm pn on'n ntyn .n 

.2 mtJ 1 m^n y'jn'j ortn 
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_ ni'PiAna. m»ya - 4 P“ 1 D Jll’OJAni l ?n¥/rO. TU'lWUn IDO 

pcmnn niE/n lira D' , p' , p , ?nn ^\un nnx !>d ^>\u ^Aynn bV?onn ‘•om omn dn ntyn .a 

nitd/ 1 ? >nDi]n ^ntyn mu/ nr mrNn ^yon 1 ? iy* ."uy ipn '‘umn nnkin yu 1 ? yv/rr yiimonii/ n d 

pimnn 

.n^Nid/n ■‘Din: niy^nNii ^raiid/n fin nlq .nr ^niyn niiy l ?iy 'mro fini iVru fin n^jq .1 
rpn yu 1 ? ■y*ti/nn 1 ? m^nn yyn;*!? da nt'/DNn cmpn ‘yyon raiyni 0 V?nK/nn nityn dnh .n 

.imiti/n fin nnon ?n^ 



yj. .(mt'/nn nNi) nrn nr ^ = 10cm pnnnn mN^mn ,D‘ r 'pDiNi □^■'npn mm!) 'i\u omm 
.^in Tilin'? i^] -mroi ,5 = 10^T lymiy trn ■•o nn niw Q"p nbN mm 1 ? 




\ 

\ 

\ 



yapnm B -*cmnn mw 1 ? Himn yvD 2 . mm!?n 'i\u ya y^nNn rnipn no]D] mmup 1 ™ nm^ 
mnniy y^ayn 'y'i'iom my] Dmnup^Nn yuaann miyn nyoii/nn nNinrD .nim% 

.(mtsnn n*n) O rmpan 

"=> rru .D mN=L D-unm nimonn nnpn yp^yn m*?n myAiD Dmnop^Nn ,DFiy-nn -finm 

.7xl0 6 m/s :N"*n Dmnup^N.n mi - ™ 
- c pn m:iD ■’Dto in yin 'sbo yi-on 'onnn miyn DNn ynp .n 
.D mnuptwn “?iy ■'taynn ■pi'ponn ovn jin nt^n .n 

:dn nid/n .? 
.menFQi'/ a mnrn (1 
.Dbn C-n -pin fin: muy 1 ? inop^N!? npn^by ]nrn (2 
.ir^yn m!>n !?ty '■‘pNnii/n n^pnn D ny^Dn rrnp] pnin (3 

.mm^n yo ^nK/n mu/ ^yon!? ty .mm 1 ? 1 ? yapnn nsy ipa yi: 1 ? TD^ti/n - * mmup'PNniy nD 
Firman yn yi] 1 ? □D-'E/nn □mnop'jNn nnyij/ ^nii/n niE/n !?iy mro fini -I’m? fin myn .7 

.ny 1 ipn 

.nimnn nniN ^yi mDumDn mmupt>Nn fin mD^nn on cmpn ^pyon t>y nti/n .n 
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ni'imn:i - 4 fna JlMOUni yrQ TU'lKWa *190 



■pm .'n mbynnn iNinnD p 1 ? n^an yiron B t*pin ■'uiin mid/ ‘pm D' , oa:)a a PV'pm -puiiD 
.nmm nyntyn dhtd. yNfcy *p ,nrn nr TiNn ym pnnnn D^na a -n pp 1 ?™ yimiDnu/ 

:nx ntym ,nnr mn'ynnn mmnn ^ □■ , pv ,?nn nan .n 

/i? p j □■ , pv l ?nn nty b\u m^ynn myi^onn ^ty - , op~n yn omn (1 

■ ( T a /T p ^j □■‘p-'p'ynn n aty ^\u mrnnn nnr yn omn (2 

■(/a // P ) Q’P’P^nn ' 1 3td/ ^ti/ mzron nnnn yn omn (3 

.nnr mn^nnn marp mmaN kt* □■»p' , p l ?nn ntd/ 1 ? in nnpnn ,o-npn p^yon *?y nay .n 
•‘oaann niid/n ^?n oaoa V?by morpn mmaNm iayun ,m inonid/ ,pon p^n nyo .? 

m 1 ? 1 ? nsra iivnn oana pp^nn nuiann mi'/n v np l ? yupnn 1 mta N^nan iop nno pm 
,2 m 1 ? ,poii m 1 ? nyo Nbina 1 m^nn d pnnnn .'n mbynnn iNinnty -*dd (•'onnn mby 1 ? on) 

.1 mV? yapnii/ 

byaam pv^nnby nan ^y ,(£ max ) '■oaann mtyn ‘piy ^mopnn pnyn nvn 1 ? p^m nn *yn 

.nr p^yon Dmnan myyn?o pnmid/n hn nuu .nii/n m 1 ?! 

■ X XI | X X X X X 


1? 



n cpunn n miinn 



a pv^rn yrnno .p'ynn mby^n 1 ? n^nn 5 thn - , oi?n mby miby m CDEF nn'pn mrN yna 
rnmnn pan'ynn mnnnty ■ , m^nn mtyn *?x CF y“?^n *?yby nnpan pm pin 1 ? mx ^3 ,mma 
DW^nniy pn ,CF y 1 ?^ 1 ? n^a naivDi p^nn m^nn nxynaby v 0 irn DV^nn Tn ^ ^ 


.(□■'id/nn n*n) ynan p^nn mtynn □'•ya 
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ni'imna m-pa - 4 p^D ni'imni *7n«/r»3. ni'lNU/n *190 


yiroa EF y^nn n*v a -n pp'Aniy yin: 
."non Vd^d ■'d^d in yin iron p^nn nuiF? a^Dn ■'udajqh mii/n dn yap .n 
■ (^« / ) crp'P^nn ^by ^ D^Aynn □■‘Xi'Aonn ■‘ovti pa orrn tin aiyn .a 

. (Y a / jT ) d yy'Ann 'w Tirnnn ^nr pa on^n jin ati/n .a 

.■•n'pnn Tirxnn nut* punon mnnK/ nnpin mp^n jin yap .1 
.p'Anai'/ ■'Lmnn mii/n oinm dvtuj/ □yp’Ann 'ymj o^nrn pa orvn fin aiyn .n 



n^-riAid/ nmnna CF y'pyn "Ay nNan:n F nnp3n yn CDEF -aal?n ti7-n ^n oddd paup^N 

.p^?nn awna N^mi CF y^ a^A mmaii/ v = 10 6 m/s 


c 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

V 

K 






X 

X 

X 

X 

X 

77 

X 

X 

X 

X 

X 


.□■•Knna d^d •■d'ad p'Ann -niann^ a^3 lnvai F = 10“ 5 T 'onn mty o^p p^nn yna 

. CF = 20cm-1 FF = 30cm :pm 
/‘uunn naiya mynna pnup^Nn biy ■''AAynn ‘Ai'Aonn ovti nN ai£/n .n 
Tvi p!?nnn n^ paup^Nni'/ mn 'Ay F rmpDnnAT mipan 'Aiy pmnn jtivi'a ya* nn aiyn .a 

.E aipnpn 

.DTipn yyoa iNinnn a^na E ay F-n ynopb^n nynn pr fin aid/n .a 
-F mipaa (prai 'atia) p-iup'ANn mavin pin aiyn .1 



m^n aiK/^n^ Vapnn F = 0.01T ttin ■‘imn imy -miy l^yni ppaiN ‘‘uaoti'ad ppn 
on^a a = 40° rpnra puDon’ADn m'pa (A) pp nna yrr pioad] □’•A'nup'AN nm^ .'‘UAtni^Dn 
nm'ANa cpA'nup'ANn nrpnn ■o pnA .(□'■b'npi hni) "■OAAnn na vF> ay>A praai .v'an 

.6x 10 7 m/ s 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


\ > 













X 

X 

40°X 

HM 


X 

X 

X 

X 


X 

X 

X 

X 

X 
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_ ni'UiAna Jii'va - 4 ins TTPOjAni *7nwm Jll'lKV'/n "190 

.■'uiAnn mtyn Tinn □■•mup'ANn nm 'mj ‘nbonn n* ind .n 
.cpjnup'ANn Vi'Aonn ovti dn nid/n .n 
.••uicm^Dn m 1 ?^ nyADn nTipi 1 ? ly ^4-n ynn nx iny^ inopb'N 1 ? K/mn pm n* iiyn .a 
.^ 4 nonDn mipm ‘‘Lnon'ADn m'pa □''mop'ANn nm^ ^\u nyAs>n mip] pmn n* 3.fcyn .t 



nnn o M p 2 -i 1 nini'm ya .nr 1 ? nr cp'rapnn 3 -i 2 ,1 .mm 1 ? T \\ ut>\u D^m -yiD'Aiy □■'E/ira 

. V 

K^mMJ pp nnD yn 2 irfrn nN amiv DmoTiDn .2 m'p 1 ? 1 nVmn nnnnn DmuTiD □‘‘yNn 
yn TnN ' 03 M mrty ninDim nN^inD . 3-1 2 mmbn ^zity ^n 1 ? □'•yam .(□■'linra A nnon) in 
□■’tj/nra yrn ntynn N^nm •’’AAyn 3 -i 2 mm!?n yn □'■yi □•'jiunon , 3 -i 2 nirn^n 

. C mipn 2 ni^n □paidi 

. B = 0.01T Nm Divrn •‘udadh mid/n nnaiyii/i = 10cm Nin 3 -i 2 nini'm yn pmnnty yni 

___ M— 3 



i 

i 

i 

* 

i 

i 

m 1 

.mnV?n "‘Dty yniy miAnn mid/n b\u ijtpd inn ynp .n 

□nyiin ■'I'pnnii lyAD 1 n 1 ? DmuiiDnii/ ■’id ,V n^Nnn nnn *?\u ■' l ?n ,l opnn “pyn nN 2 ii/n .n 

.3 m 1 ^ 

DmoiiDn "yty nyADn n~npi yn pnnnn nN nii/h .40V nvnb ynp: n^Nnn nnniy yni .a 

.(□-‘tyinn ^ pnnnn) nn 1 ?^ nonDn nnpi ym 2 mta 

. C mipn nyADn yAi 1 ? iy A nnon -pi mynn yAin nmyi'/ pm nN n^n .i 

:nN ni'/n . 80 V Nin n^Nnn nnnty nyn ym .n 
.□muviDn 'iuj V^onn dihi (1 
.3 myAD yAi 1 ? iy ^ nnnn pi yuiiDn myn yAin mw pm (2 

y?nn "an nonnn nD 1 ? nnynn i p 1 ? Dn"! 3 nto ny^ADn nmpo omoiiDn bvj n^uon (3 

.mm'm ynty 



□■‘•‘p 2-i 1 mnVAn yn .3-1 2 ,1 ,D-' , ?-‘npm rnni 1 ? nii/i'yty ornmnn yysbw □■'tynnn 

mm'An niyrt? V^pnii/ 5 ^ann m \u Q^p 3-i 2 mni'pn ym ,V d^^moid tynon 

.cyrn "|in yiDm 
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_ jiMimm ni-ip. - 4 pip nrimnt 'yim/ra ni^xwn iso 

yn 2 m^?n n?s: inv py'mn -2 m*?n ■?* 1 m!?nn ,q nyum m monty py^n nmmn m^Nn 
. B mimn mid/ 1 ? on 2 m^? limn yiroi 3-i 2 rnm^n y'ZLtv y?nn *?n omi A iup nnD 
myii 2 ni 1 ?! mm ^n nnN^? yaiDi R lornniy ■‘‘wn ‘n'mni yi py'mn mnnn me/n iim 

.(□•'linn nNi) C 



. # lyonn ^\u pmn inn yip .n 
O nyip iaon nnr mn; ^mumi K^m 2 -in 1 mm^n nty pin m yip .i 
.B-'iR ,V 0 m^-un my^n^i -pniyn nx nui .pnin py*?nn my qt m omn nx iiyn .a 
Z? ,K 0 id^iah my^nxi inntyn dn xui .C 'px A-n yjirfr py*?n^> npi’pty pm nN iiyn .i 

.5-1 

n^rrA t>\u nonn “p ytyxm py^nn pun 1 ? nnr nyunty niy py'm m^Nn im 1 nniNn .n 
k 1 ? in pp ,!ru Nin dx □‘•Nin nyimn inN *?i ■aa'? yipi niyn py*?n^ onmn .mv 

.■py’up non .“iuyNin py’m'? mom niniyn 
.A mipin 'px yon pytmn miy mmnnn (1 

.mmn d vn (2 
mrnnn pr (3 



nom nx "pn'm "py ppoix p^ity niyn^ limn B “rnN mim nity bty innyiy nx nin 1 ? m 

:xin 



.yoiNn p'niyn "?y innniy D^ipm □■'i^in ,□ yi mum niy *?y ab mmn um mm Nin 
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TH'imnn ni'yi - 4 jn 9 npoum *7nwna Jii'iKe/n ido 


□nmnn nbN moin nid/ .^ = 10 cm omrn pmnnid/ ,d■• pin moinn nid/b nyin min aZ> oinn 
md/p aZ> oinn rmn bN .niriK/n n"ND byn ' l bN'>T‘N nnn mpn bid/ mnopn nid/b onbid/ nypn 
mno yin] oinn .m nnonid/ nbipid/nb mm Nin oinn nrn ,nnnr inonid/ Tran oin Tnbnn 
nbiptd/nn nN mnbnn Tin id/ □'‘ion ymn .('n rridnn nNi) inbiid/n nypn nbab* 

.nminn 

□id/m ,nm]nn Nidm oinn mid/ bpid/n nrid/ nyn bnpnnid/ ny ,K ,mpnn nnn n* nr id/ Tnbnn 
non nN nrid/ Nin oyo bnnid/D ,mnyo noon nonn by Tnt>nn nn pn nnNb. F -i m miy nN 
nbno ]bnb .oinn bid/ mn bpid/n TPid/ bid/ n^n nbnpb iv ,F npnn nnn nN pi ,m nbipid/nn 

nmbnn bmpid/ niNmnn mi 


m( kg) 

0.01 

0.02 

0.03 

0.04 

0.05 

K(V) 

20 

40 

60 

80 

100 


.on *\k mmir yomn mmm nnnr moinn nNid/ nrmnn ,10n n* 1 n ab oinn nimonn :yim 

6 bN a-n DNn .nnnn nynn nNidm omnid/ mn by ab oinn Dim inn mmb nm* nn ynp .n 

pnmid/n mon ?nonb in 

non bid/ miipnon nnnnn N^m oinn mid/ nnnn nN ,D -n bpmD mpin ino by ,Non .n 

moinn ni u yn pmnm £ maann mid/n nnmy , m nbipid/nn 

. m nonn bid/ m^pnon V nnnn nN iNnnn yi* oonid/ ,nbnon mamnn niNidinn ino by .a 

. B mnnn mid/n nnmy nN nid/ni yun nryn .i 

.'n mid/inn iNinnn ynmn ,noid/nn oy 30° bi j j nmr mv* miann mid/nid/ nyn iim .n 



'n D-*idnn 



;nnnn bid/ n^nn mm omnid/ mn by 'n □'‘idnnnid/ oinn Dim yum mmb yny nn ynp (1 

ynmid/n nnon ?ymn nmnn in nmio 

nnid/ m nbipid/nn no n\u yrr dn .nnnnn iNid/^ oinnid/ hd oinn Dim bn^ nN nid/n (2 

.0.1 kg -b 

.M = 0.2kg N^n oinn no nw ]im .oinn by nb^yon nb’-onnid/ •‘bnnm ninn nN nid/n (3 




nid/^n by poiN n*nn nnnn , m mom t idhin t y^n ^b^ om nNinn nnob Amnn mid/mn 
■'Dbn mvm ypnpn nob nidnn 5 mnN ''oim mid/ yoid/n oinn by .a lyiD^id/id/ pbn yoiid/n 

.(mid/nn nNn) nbyn 

.iPn mnmnnn D' , oin -|m oinn Dnr mnynb inn 
.■>000 bpid/n nnid/ bid/ n^nn nn 1 omnty mn by oinn mm yim nnnb T“iii nn ynp .n 
“ inmid/n nN Non .moo bpid/n nnid/ bid/ n^nn mm omnid/ -, in id/inn mm bin nN nid/n .n 
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jii'oaAna iii-yn- 4 pns jii'imni ■jmynn ni^Nvyn TDO 


.n^Kid/n ■oim rny^nKii 

■n^Ki'/n ‘•Din: rnyynKn inxiii/n nx ku:i .uinn 'yy ‘pymnn ^rrmn mDn nK nid/n .a 


b 



n?^i) Dm-”|iDy iitoh yiiDnn ip "piK 1 ? v 31 * incite/ by min , ^ idtiki m inonty Tonn om 

.(V □'•lynn 





umn pn 1 ? im ’•□□on “yiT'nn mpm ipk no wnrwj iim .■poi* imon I enr umzi cpn'nrn 

■Y^n thd b\ u "o nnn mid/n nn it .Tynn mTn ./^ Kin 

-mm 1 Tpd!? (ntd/' , nn) ynDn nti/Ki ,omn nnn p^yt u nutyn^ □.^in ■*dt*joi miyn cpt' nyn .k 
nid/^i nr TUdrnn K^nm ,5 ymp '■uhad mid/ iny □•‘■ntd/DKn □‘‘nron Dnn ynp .myn 
Omud/n mon .odkiv umn by t>yion ^nnin niDiy ”p*? dtia*? in^D’Q 
n^innn Tn^nn K^nin nnr*n iopn ympn "o nnn mtd/n b\u mvj hki i^tia hk khu .3 
inmid/n nK kud. .umn by ‘yymn ^nnin mon nK ook 1 ? in‘?iD' , DL nid/K Diipn rpyon 

.n^yun niyimKii 

rrm n^r* mwnvj "p ,'k ^yon nKmnn TUd/mn K^nnn ,B ~rnK miAn nil y umn by n^yon 

.'d. □■'id/nna -lKinnid/ mo pn^nd/n od oy 30 ° b\u 
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ni'OJAna ni'jjn - 4 p-\o Til'03Ani *7nwni JllVNU/n IDO 




'n d 1 tv "in 

"imi my^nND "inaityn nN nod .own by byion ^oiAon niDn biy orro nNi ibiiA nN niyn .a 

.nbNid/n 

.nbNtyn mm myynNn -piDiiyn nN nod .uinn by byion ^nnin rron bi v ibriA dm Dtd/n .1 
nN nod ?n*iNnn yob b^nn 1 uinniy ■•id ■'oiAnn mt'/n moy ty-nun crDnyn oinn inn yop .n 

.nbNii/n mm rny^nND "inmii/n 

nyonb mnAb mbiD'n “U£/n ,b"].n yrron, B ••oiad miy Ni^nb myoN /u s bty *py 'id 1 ? dno .1 

."jraiK/n ~aon ?nuii/nn by umn 



□'•I'nnii .onr ntNnn cptynniyn □'•’•onn p-nup my yd ■•oiao nnty biy inn^iy on Ti7nb i_ td 
□ mopn my pa ibiD Nsmn ,^4Z? bmn by byioiy '•ownn niDn on DmNn nam ixmn pnbty 
Nin AB bmn ■•d pm .omTNnn be/ myn p-r^n nNumn non biy bptynn my^nND .p^imnn 
.pmopn my pi ••oiAnn nniyn mpb d^o Nim ,/ pit Niynn ■•bniyn bAynn yup 



p^oiAnn pmupn nby von nrN yop .bAynn ^\uAB yupn Dim pirn iNinn o^iynnn .n 

.■»nrrrn Nin nuip nrNi moan Nin p^iymnty 

■ | “p by nNn .p^oiAnn pmupn my po ■•oiAnn miyn nn^iy nN innb -, id non -py T*nbn 
Nin non bobi ,bNmy n^nty m nonn nN nny Nin .n^bynnii p-nNinnn Dim nrNnn lyirntyn 
:boyby niN^inn ibnb .tymn pm-Nnn pmrNnn no nnrn nnmy on tyom 


1(A) 

0 

5 

10 

15 

20 

25 

30 

m( kg) 

0.03 

0.035 

0.040 

0.045 

0.050 

0.055 

0.060 


ponb Nbi ,pr»Nb pnAiy Dim nN min Nin non bobi ,nonn nN miyn Tnbnn ynn non .d 

,pr*Nb nnniAvy nonn nN iyonn onr bobi onrn nN miyn imbo 
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_ ni'Qjann - 4 pis JlMimni 'mwni. Tll'lKVJ? I 190 

.□irn 'pfci/ rv'^pDiDD ^pLi/nn ^\u ‘yu uuiid/ .a 

N^mn ,AB ^nn ynNu/ pm .Doupn 'w pn ■'uunn mK/n nn^iy fin nii/m pio TOn .7 

.7 = 5cm Kin pimnn mii/n lira 

.“inmtyn mon ?(^?ptynn ma) 03 nh T^n ay ^pun “pirn rmp3 m^n nn ynp .n 


n^d] jsfinbi/ “]D do^dti □‘‘pi □'■mn " , Dtd/=i rmapn v bn X otini m monty ,LMy^n mn 
. Y mn nnn mx bD "prim nnn? □■'mnn niy noniy pm .(□''linn n\i) ■‘pm* 
xxm ^nfcd/nn Xiynn .L W K-n pvon I ^niyn dit mm □morn dv^h □■•mn.i in 
.□■'t'/ira imnniy od 'PAynn m^n 1 ? n^]n ,7? ,TnN • , U3^n nny □"p ra nmnon 


X 


X 


X 


X 


X 


X X X X X 


X X X X X 


X X X X X 


X X X X X 


X X X X X 


X X X 1 X X X 


.Dp^n in rr'yDn mm my^nNii “pnimiyn jin nuu .mNnn m^Niyn 'py my 
.XL cnnn *?y 6yDinn ■‘cmnn non biy rmo dni I'm;* nx xxn .x 
D^nyn □'‘oinn n\un inN to ^y byon 'imnn non 'pty rnro dni itou fin Nbin o 

inyDb^nn 
.X '•imnn mtyn (1) 
P3K/n omniy aim (2) 
.D n omn myn inN ton mmnnn nx xxn 
.ODNnn 1 ? D i mra mn’nn!? crmiy oirn mrm itoiA dn .i 
■pimiyn fin nuu .’i rpyon nzuymiy Dim pro jin DODm on □•'cnm mnnnn fin xxn .n 

.into mg myynNn 



.L - 1 ? K-n pon mm 7 = 40A ,m = 40g ,7 = 40cm :pm nnmpn myon niNinnn nmynn 
Him .(n'm luymn) ^niynn toynn n^m Kin uiroi £ = 0.1TNm it mynn ■*ounn mtyn 

.■piD^iy □‘•tyinzo ,nton pron oin 1 ? 
. XL omn t>y “?yDinn ■•ua^nn min *?ii/ mro Dtd/n .n 

.Dnpn T'yon miyniy ■‘udadh norm mp 1 nn infi .n 

ruDAnn miyn l np pm ^ntynn ^ynn n^n pn m^nn n^iiTn DtJ/n 
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Jii‘Q3An^ HMD! - 4 pi p TII'QUAm 'mwm Til l 7KWT\ "190 

.D-'unin in* ton mrvnnn nx nii/n .1 
in* nTir* 1 ? ’unnn ninn *7id/ unro nm “iVm jin ni£/n .n 
rni'/n nyDiy.in nNymi D-'uinn ^lyn inx 5 d 5y 5yiDty 
.n^N mniD h\u tnpti/n min r\x nu/m ,B ’■unann 



im iudidiqn .n^non ninDiy yiD'iw D^im imnnn ^niynn ^ynn fin rum nT*nt>n 
yr^yn n^pm ypipn mt> taynn hutd .DTPia/p D^n rnyanm nun o^nnnn mniyn 

.ypipn m 1 ? Vopn .(□-■I'/irQ MV 5mn) iiy 5m xmiy ,t>w 
nyan MN y*?yn 5y ’'onn nity n^yom omtHn 5y ■»5niynn tuynn fin nnm nTn^nn 

.(o^in ini) taynn hi a'ri? 


X X X X X 

M -X_X XX 

X K X X X 


XXX 

x x TV 
x > x 



riNf mm oyo tom ,n]niynn “mn myynxii Dim nmiy fin omyD idod nFiri'/ nmn^nn 

.yys'iw rmsfin nrnmn niNam .DmrNnn Fwop 


on 


2 

3 


5 

6 

7 

JV(N) 



10.15 

10.20 

10.25 

10.30 

10.35 


.^ = 10cm mn MN y5an "piNK/yim 
nny^np mon .5Aym aim 1 ytd fin mom niN^m ino t>y ,ynp .* 
./ aim t>w n^pyiDD N DmrNnn n^ip mom FiiNim jin iNnnn ooiiy .n 

TV DmrNnn n^mp yu^ iu/pn fin .d^pto n^p'w ^no 5yi mynn mini my^n?o nod .a 

. / Dim yoi 


167 















_ ni«qmaa ni»y:t - 4 pip TirmAni ‘me;na ni^K^n n90 

:n* Diym onpn ^pyoD n 11 i/pm ^iad iryn .1 

. 5 ■‘onnn mK/n nnyiy (1 
.•‘‘pni'/nn ‘nynn non (2 

,"Qon ?'d ^pyoD uoiww pirn mntyn iyo .Dim inn nx Dntyn .n 

n'PDpnn p-nyiy ,Dim bty ^mopnn pyn ^>\u i^tia on ,Diipn ^pyoD imnnn DiinD ,Niin i 

.D’mrNnD n^ip nny 



my^n^n .prr inon / t =120 Adit iDiy loin ppoiN pioD tukh n'Ann itd/i "p^in ^n pro 
iNinniy ■•dd ,{cibcd) nD^n ^niyn ‘wn nr y>n ^y D^in "piN miy onnn D^uin nty 

.■pio'piy d^k/iod 


/i=120A 



:dh nD^nn ^ynn ■‘inn ,5 = 2cm Nin D’Tnnn D^mnn niyn m* 'xd -piN :pm 
./ 2 Dir ion dtitk/ da proi ,m = 4g km nr 'AAyn non , be = y = 4cm , ab = x = 50cm 

iiym !r*nn pi pninm ,nooNnn D^nonn D^oinD mmnnniy iy I 2 dim *?tia t\h oniyn 

.2 cm V'ly ab ^n 1 ? 
.nny-'op non .abed 'nynD / 2 Dim pro inn ynp .n 

. I 2 Dim ■?{£/ i*?iu n\ nti/n .d 
.iK/m ^nn *?y ^yon nD^nn ^mynn *?Aynniy ■‘imon mon nx Dtyn .a 

:n* Diyn ./ 2 Dim pro nx nyo d^ddih .i 

.D^imnn D^uinn njyn mx too mnmnn (1 
.iK/m ^nn *?y ^yon nn^nn 'AAynniy ■‘imnn mon (2 



nr i pninD D^nin ,D'‘ , r>Dpn mom niy ^y -pom n 1 ? 1 ? p^nn 1 ? 'top m moniy -p^in oin 
npn 1 ? onbiy Dnnnnn nn^pa D'ODinn muinn niy .ypipn no oy a nmr □‘‘i^r ityxi ,nrn 
'n d^idd ixinniy "00 ,/ Dir id onriy tiao bxyn n jyoinn oinn oy d 1 !^ 1 Dniy "p ,nnn 

.(ihinn uddd) 'd D^tyinm 

mon n'piyDn nxbnno ,'n D^iyinD iNinm ,V? Diinn ,B im* ^imn miyD K%m ^ynn nidrn 

.m\Dn m^Mii/n ^?y my .nnnnD ^iim uinn ,r*^y '•unnn 
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a D’Knn n D’K/in 


.mon ?nrmn n^nn nTi" 1 omnty mn by ‘AAynn mm ]tpd nvnb nn .x 
iD^TAn my^nNn inmid/n X03 .oinn by ^vidh ^imnn msn b\u mvo nm i*?tia nx xnn .n 

. (X -I mg 

™ ■‘ , uuo ^PK'n ■‘iT'ti/ ^ rrrr oinnid/ m rnmn mm i^ha tin n^d .a 

.a^ i ,B ,mg :D^7An myyn^n ")nmid/n 

.a a mg :\rbixn mynnxi iraiK/n n* klq .mnn "?y ^yoinn '!?mun m:n nx xnn .1 


“l^innti/ ''dd ,ypnpn mniy 5 •'imn miy my Vi ’n ,'n D^yon ^y my .n 

.(ix can) 't-i 'a D , n ,, i£nrQ 



i o"Knn a EPBnn 




d pmnn .'’pd'in in bw by min inm iw 
13 , KLMN ro-'bm m^bn mAon nnnn nnn 
iNinnty m ,b'nb n^npn n'pid/ TOV y^my 

midnm 

□nir mn^nn mAomi I x mr mir niym ^ra 
□■nNinn □■'mm "*3ty b\u □Tir'Dn ,/ 9 mr 
-i a on mn'Ann mAonn niy^ ■otin .□'■I'/nm 
Non) □-‘xnn □■'D-'yon by nay .(cpidnn nxi) b 
[(op^n -\x ,my=in ••Din: m ynnx3 iTnmti/n n x 
‘Aipid/n •‘imnn nnn b\u nrrm t>m nx xnn .x 
MN -1 KL my^n by ^yon nii/m b'nrw 

?~rmn 
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_ ni'imna twv* - 4 j?i9 ni'OJAm ^nv^nDL TU'mwa 190 

.KN 5Tin by b^ysn na/^n na/ "oipnn nun b\u inm tnn n* N*n .n 
. LM 'pTin by b'ysn na/^n 'p'rina/ '•ounn mon b\u irroi ibm n* n*d .a 

.rrnbnn maon/l !?V b'VDn bvina/ bipa/n ^ounn min 5a/ uiroi i5iia n* **n .1 
.ny*n 5**nn by n^yon rnn'pnn maonna/ 'pipa/n ‘•uunn nion 5a/ mroi i5-m n* **n .n 



.“p3D5a/ □■‘anni iNinna/ 'so ,(U rn*n rerun, onn) n oid own □"itnd 5y min T*n5n 



ma/5 djpd 5aynn napna/ id p:n5n ^na/n 5ayn 5a/ yop cnin nth uiann ’’iiuip “na/ yi 
a-n wwduj 'bnw n enr 5?ynzi t' iyn T*n5nn na/?o .(□■•ann n*n) onnn ■•nuip yia/ ^unnn 

.DDop □‘•‘‘Dr^nn rwnpa/ Kin 6 5 n 

.4 cm Nin 5 n nn 5a/ aZ? yopn -piN ’D yim 
mon .^na/nn 5?ynn 5a/ ab yopn by 5’ , ysn ODanna/ ■•onann niDn *7by irro inn yip .n 

■inyap 

.(□■•anm n5*na/ in nrrr) ab 5 n nn 5y y^sa/na/ ■•onnn ma/n 5a/ urn nN yip .1 
pnyip nion ."'Diss'-n Min ownn 'pa/ criopn la/ yin nrN yip .a 
.-non ?5aynn 5a/ □ ,n "mn o^nn 5y "‘oian niD 5yn oxn .1 
nxnp jin mn Dyo 5on ,cpnyD noon Dim hn nr a/ Nin :Nin ■‘lonn tin -py *rn5nn 

imrinn niN^in ]5n5 .n"ir Nnn 


7(A) 

5 

10 

15 

20 

25 

30 

JV(N) 

1.98 

1.96 

1.94 

1.92 

1.9 

1.88 


.■•lean niNifin tin iNnn na/N *pa uona/ .n 
:ia/ni noona/a/ *pai nryn .i 
. 0 nnn bp\un (1 
.onnn noip yi ‘•0 nnn ma/n nn^iy (2 
.ODNnn D^ir^nn nNnpa/ ■•id 5aym my 1 ? -pn^a/ Dim bin hn la/n ,r 
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ni'ojAna nMva- 4 ,hd ni'oiAni *7ne/n:i xn^wyn "ido 


(?) 


X 

X 

X 

X 

X 

X 


Bo 


X 

X 

X 

X 

X 

X 


-- d o 


X 

X 

X 

X 

X 

X 

X 

X 

X 


(i) 


X 

X 

X 

h 

X 

X 

X 

X 


by crrmnn .□■'b'apm omiN d^ji my onNiJin inobid/ D^id/uin 
pinn / L dit diit 1 bmi .nrn nr d 0 pmm □■•prmm noid/n 

nypn jin o^p ni ^ I 2 D " ir d“vit b**ra .D^id/iJiD iNijinn 
m*m ■‘onn mid/D Nidm D^bvin mid/ jin bnnid/ niynn . I 2 = 4I { 

.(mii/iJi hni) D-'bmn nid/">nb Damn ,5 0 T»nN 
bipid/n ’imnn minty pm □ x ,2 Xm I 2 Dim pro inn yip .n 

.os)Nb miii/1 bm by 

iNinnn mpni D^brnn nid/n inN bin Dim bid/ ibna tin nxn .d 
. i? 0 -id/ 0 myynND inDiid/n jin nod .DTipn rpyoD 

2 bm by bysnnid/ in x nTmb biptt/n ■nunn mm jin xxn .* 
-i d 0 myynND iJiDitd/n nx nod .onpn «pyoD iNinnn d^dd 

■ Bn 


r in Non .□‘■bTin mid/ pi yxnxn ip yiiNb bipid/n ■‘imnn r\iwn bid/ mroi ibn^ jin N^n .t 

.2? 0 myynND iJinid/Ji 



be/ mmn prob J x dit diit bmi ppDiN nuid/n by nnnn in k nd / -1 bm iNinn V d^uid 
pm .iid/m bmb nbnpn pmyban nnx\L> id nibn b^bo noid/nn by min unn d pnini .x 
hni) pytyn proi I 2 dit id DiiTid/i D-oiD^b N bnn Ninid/ ,oxi on nnbnn b^bon nnnid/ 



.(□•'K/m 


n D->Bnn 


bmn nyDiyni x nid pirn pmn b^bon by byoinn bipid/n ■‘JiAnn niin ynn non .n 

.DDxnn 

nNhnnD , y Ty pirn b-'bon by byDinn bipid/n '•uunn min bid/ mro jini ibTU jin xxn .d 
.(Dpbn in) myin mm my^nNi innii/n jin nud .iid/m bmi iDiyid/ Dimn 
innii/n tin nud .iid/m bmn by b^yon b-'bonid/ bipid/n niin bid/ inm jini ibm jin N*n .a 

.(apbn in) rpyin mm myynND 


jin pupnb m jinti ,iiNn nniDA jinmni jnyiid/ juddid id/nid/n nbyn iNinnn pip-'yn 
JiDDin bid/ pjinjin pbnn ,I l air Nid/nn bDD my nb^onn iiiNb .nb^onb niDin pi iiumn 

('d D^id/m hni) ypipn nob Didnn nid/mD D’Nynin □■•b^bo o^yiip iid/m bmn bym 
pm ./ 2 Nin onn inN bDD inyid/ airm N Nin nbN D-'b^bon inN bD bid/ D’DiD^bn iddd . 
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_ iimombi m-yj - 4 ins ni'cmm *7nwna m l 7W!/n iso 

,'d □■'tynrQ DONinn ityn ^nn □•'^od Donrn 
-rnN A Kin toddd y^* 1 ? D^on ido nvj yirm ,1,000kg no i mmn noniy nm .1 
t\k Dfcyn .flf = 0.5m-i /,=1000A ,2> = lm ,a = 0.2m :da yin] .aoim 1 ? 10,000 ^on onn 


.odniv nVon 1 ? roDnn ya i 1 ^ nn noty ^ urnm A D1Tn 



“no .niTnn mo 1 ? oniN d'd^ddi ,+e Nin □ nn in* ^d lyonid/ ,imn nm □T ,l ?n ■nv do^nd 
, nnn Tipn 1 ? DODinnn o^opn mm 1 ? myn Dminn .yo 1 ?^ cpidnnn I p^nn Nin nmnnn 
m\u D^p ^0101 m!?n ^n ovnn mbnn yionn E Tn^ ''inwn nity Dnno “ium 

.(□■‘ti/nn hni) mnVjn Tityn 1 ? ^opm ^n\u nn m^ 1 ? D^nn B odad 

X X X 

X X\X X 

!x*A x 

1 lx x\J x n 

X 
X 
X 
X 

niTnn nn'w D^Tp^nn .mm!? 1 ? Xapnn *u u' ip yiiN^ mTnnn “no 1 ? doddi □■>p'p l?nn 
kh mn iop nnD i'll mi/H Ton □■‘Nam .nrvnnn mo Yro “lty ' 1 ipD yn 1 ? do 'wnn v 0 nnnon 
!?n Tn □■'D 3 D 3 nns?nn □'*pY^ nn -(mtjnn hni) □ vv^nn nynn Won'? Dimn ni*?D 

nyDiynD .mn^n yo Nidnifcy ''onnn m&n 'jvj ■yiynn NinE/ B "Oinn nity pi o wvj , II pbnn 
jrrnpi oud/D nita D^yAiDi □ v *'?Ayn on D^Xi^on D-'yion Dmyun □'*p'‘P l ?nn ,nr ^onn miy 
. 4 m^ Dio DiT'pD Di^nn nom ,m p no imnn yp nonty yim .mm 

.it myDD mir idoh noty □? iim 
nod .niTnnn mo y^d “i^ ipn yu 1 ? DO^tynn D’ , p 1 P^ nn moyiy v 0 niTnnn nn nxn .n 

.£-i B D^nn my^nND ^nDibyn pin 

.^riDiiyn “lDon .oi^nn nr iyir □'•idnnDid/ 2-i 1 mY^onn ion nrND yDp .d 
Xi^on Dim Nin R u -1 m^nn nr Y^on orm Nin i? He ih/nd , 7 ? H /i? He omn jin Dtyn .? 

.■‘oi?nn mid/n Y^n imnn nv 


XlXIXfXIXIXIX X X 


X X X X X X x X 

xxxxxxxlxxxx 


xlxixixlxlxix X X X X 
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_ npimna ni'Ain. - 4 pip Fll'Cmm ‘nm/nil m'rxmn 190 

TV nnonn ynn r\x nnyb Dvbnn irb tynTity pm Kin ? He tiv?o ,/ H /r He onm jin nivn .t 
. nibn npmb tv nnonn pTH nx nnyb l nmn yrb kyTTii£/ pm Min ^ H -i ,nibn nv^D*? 

.nrrnnn inn bN mmupbN nm!jK nvD omnDn .n 
.mmnnn rinn miiTupbNn vtx' niTnn inxn ynp (1 
biv 'b:\ynn bibonn dt*tt Min R e iwkd ,R Ke / R t -i 7^//^ :D1 °n'n hm nivn (2 

.□TnupbNn 



D’nini'/n . F □■‘‘pm^doid ^tdh □■‘■‘p Dmi'n^ ,2-1 1 ,D* , b' , npm mo^bm mnib mv dtiii] 
2 mb nnyb □'■bN^iuion k/tdh nyoid/nn yNin Mini ,1 mb by nmion nmpm yiuno nnnnn 
,5 TnM mim mw cmp in titn bN td omn pp nno -pT 2 nibn dm imv -punon 
mb N^ni 2 nibn t/ = 0.1m pmnn .■punon nrrnnb nimi ninibn ntymb b^npn inroK/ 

.(rntynn hnt) 2-i 1 mnibb b-upnii/ (3 mb) miOTibD 



mbN^iuiDn i^non my^nNn -pmtyn uk Non .2 mbn bN ipmn iiuitdh mmnn t\k N^n .n 

. e iivum m p iioitdh non , V 

-pmii/n dm Nun .mimn nTK/n inyunn -ponon b \u ■'biynn ibibon om jin xnn .n 

.e uyom m. p iiunon non ,B ,V :mbTm myynNn 

V = 100 V -1 B = 0.01T imi 
.munn rnwn ynn iiuitdh biv ^biynn bibonn otht nN nivn .i 

/fC pnnnn) •‘oiombon mbn inym vra ibibonn yioiTDn bti/ mmon nN nu/n .t 

.(□‘’bynnn 

\t AC pm) C nv^on nmpib tv ^ nnonn yanb yiuriDb npibtd/ pm nN ntd/n .n 
Toiombon mbn ^mnb b dv yiunonky V n^Nnn nnn biy ■'bmimn -pyn nN ni£/n .1 



•nty nipninn omn bty nn^pn ni^b .£ = 0.2cm idtini m = lOOg monty 010 V™ 

niv .vpnpn nob o^n^in ,mpT □"‘mbin mum nty bv mynun nM □’’bm^n .mmbin mvnu 
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ni'ounn ni'yn - 4 pns JIMUlAm 'mwnil Til 'iKHJTi 190 


nm} inn nN*mn .*‘bN*'-pN nnn mpn by onbiy ymnnn n^pn nn n n Q-nmnn nb* mum 

.V cri'/nnn nNmniy mu ,niAo bAyn 



0.5 T mn^iyi£/ ,5 mnN mnn niii/n N^nr ■'bniynn bAynn 

cri'/nnn n^mnn .dud mbo nub n^n) bAynn mu/mb n^n nid/Ni 
■Tom *bb □ v, D]Nn moinn uty by p’bnnb br:r umn .('x 
“■uiiAnn mnn yiroi u mn by umn Dinrb Dim "pn^ Tiro nrxn ynp .x 

.nbyn mbn n’n 1 umn by bymn 

umnty nm by D-npn rpyon nNinnn nimn Dim bti/ ibmA n* ni'/n .n 

.muo bptd/n ■‘ir'ty bky n^nn mm 

mn ,30° bii/ mnr bAynn mid/m Dy n^r mnnn nnid/n nyn o yim 

.(nann unnn) 'n D^nnn iNirinty 
in nnuu) 'n □■'tyinn '•pDiNn oiko u/imn Dim bty mro inn ynp .a 
. muo bpiyn rviy bid/ n^nn Nam' 1 umnty ->nn ,(nyinn 
■‘iviy bid/ n*nn nm 1 umnid/ hd ,id/mn Dim bid/ lbniA n* ntd/n .i 

ruuo bpid/n 

umn by n^ysn o^n^n mumnid/ mnn bid/ lbmA n* ntd/n .n 

-VoiNn 




cpbrnin uid/ .nrb nr □ - 'b''npnn ,2-n 1 ,niNn □’’Dinm □’okt mbm ntd/ □■nmnn 'x □" , id/nnn 
■uiyn bmm I { — 2A dit omr yitd/Nnn bmn .nrn nr d = 16cm pnnnn pDift nuid/n by amm 

.('x □'‘td/nn n*n) nnr mbrnn nid/n Dmnrn yiro ./ 9 =6A Dir omr 

bmnn a: pnnnn .□'‘bmn ntd/ yn ’’lybid/ bm Qmnn ombN bmpnm □'•bmn ntd/ mid/mn .n 
nid/ brpid/ ODNmid/ nm by x pnnnn bid/ rbmA nx nid/n ./ 3 nnr Dmorn nr bmn ,-pid/Nnn 

."*td/^btj/n bmn by omid/Nnn □‘‘bmn nid/ mb^yDnid/ cmuiiAnn mmnn 
.inmid/n nnon ?ibnm in / 3 nnrn yirnn mibn nbmpid/ nmid/nn D\n .n 
on^n) pm xxn .'n Q-'id/nnn n^rnnby mn DnAim / 2 -i Dmnrn mvniy nn\ nnpnn ynr .a 
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m-oum ni-ya - 4 fna Jll'OUni Tll'lXWn nDO 


*?ipii/ti/ run 'py ,2-i 1 D^^nn ■nty 1 ? Xapnn pu/^ii/n Xmn jin nr nnpnn mm 1 ? iy (1 'm 1 ? 

.oDNm i ^t'/n X»nn “?y cr'pyiDn □■"imnn niniDn 

( 1 ) 


/i~2A Y 


(2) 

0) 

(2) 

' 

( /2=6A h ‘ 

k A 



<. d .-:> 

«. d- .•> 



2 □■‘I'/nn 


n miinn 


72 



ymnn nii/ 1 /] 1 ? ny] msyn .5 nnN ^u:un miy Dmnn ,a ny^y -|mNi£/ CDEF ■ , yi:rn titn yim 
.■■own m\u -mid/ n 1 ? CDEF yin 1 ? yim .(criynn nNi) *pn d^d mvoi 
jin nuu .mNnn mt>N('/n 'py my .Fnrnpjn tito 1 ? ,v niTnra ,C nmpmn ynup^N mTP 

.(□p'm in) mynn mm myynNii I’nmii/n 







E \ 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 




B 




X 

X 

X 

X 

X 

a 

“x 

X 

X 

X 

X 


X 

k 

X 

X 

X 

X 

D 


.F npnpn -pi ■'imnn m^nn nNy 1 ? ynop^N 1 ? nnnuii/ v mnnnn fin Nyn 

. D npnpn yn ■■imnn nnynn nNy 1 ? yi'iDp^N 1 ? nmiAty v mnnnn nN Nyn 

.mnnpn D ,, D"'yon nti/n ••imnn nmynn nNy 1 ? ynup^N 1 ? id/mn pm jin Nyn 

\\u 'id irmnnnn mnn jin Nyn 
. EF y^yn yn yinin ymnn Ny ynup'pNn (1 
. DE y^yn i'll pnin ymnn inup^n (2 
■?\u yynNn rmpr pi iimn ymnn n^y 1 ? inup 1 ™^ nnn^ v mnnnn \>m nN Nyn 

.(G-nmmon) F)F y'pyn 


.n 

.n 

.a 

.t 


.n 


.G iy i-n nm^D prnpn pyozi iNinnn X6onn jin yyn 1 ? i-nop^N 1 ? urmi'/ pm nN .1 
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ni'imnn nMy:i-4 p-\D ni'uiAni bnu/ra mbNiyn TDO 



on mnb ■‘in .nbyn '•obD *mvm nDinb n^ni*/ 5 0 ttin •‘onn m\u □'"p nmynn \u pm 
.nnpnnn mpoiN nn^sn m = 20g monty ^bin uin "pnbnn nbn ,nr miiAn nity bty innxiy 
i^nbnn D-nrnKO .(V mid/nn hnh) nnnr nnonw o^bm mum nty my^nNn n*r ntyy Nin 
nisiiD .^inn nmnn proa m ■'mAnn non nyoiynn mipnn nuo mnn ,mnn ■'bnt'/n cnr 

.(iy unn) 'n D’lanna nNmnti/ on ppNb D‘ , mnn pn a mm 



'n cpiann ' K D^-in 


nbnun mAumn m^inn n k hmpi ,mnn Dim bty rnyp^iDD a n’nrn fin nn imbnn 

.■pobiy 


/(A) 

0.5 

1.5 

3 

4 

6 

7.5 

(mbyn)a 

2 

6.5 

13 

16.5 

24 

29 


= 10 cm nth mnn "piNty pm 
.“inyap n* nnon .^inn nmnn in nnno ('n mtinna) mnn cnrn pro on ynp .n 
myyn^n tana nN Num ,’n mKnnn nNinnn nann ,mnn by mbyiDn mrran tin dieti .n 

. t omNi m mnn non , 5 ■•mAnn mwn , / onm 
./ onrn bty n^pnon tana on nxnnn <piA uuniy .a 
. B ■‘imnn nibi/n nnmy on nii/m ’n rpyon nNiini'/ nmnm nuonu/iy ^nAn nryn .7 
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jieuma rti'iQ - 4 pno \nj\D nrimni ^niyra ni'ixein -is>o 


nvimnn nnyn - 4 pns nnyii inns 


0.70 

0.042 

0.84 

0.050 


:Mnn ■pan bupnn it nbno ino by 


tan(a) 



1(A) 


yio^ ,cmpn ‘yyonn nMiiti/nn n D by .n 
hn n^ni .ju 0 n/B EX :bTun dm mo in pan 
ip by nmpi 'nis/ irai p ou/b .pan yiD^ 
. (0.048,0.8) -i (0.024,0.4) inmn 1 ? ,nnann 

:bnp] pb 

(4a-xl0 _7 )(400) 0.8-0.4 

_ 0.048 - 0.024 
=> J? £± = 3x10 5 T 

.1 




'D-'Di 'i\u D'*y‘Did/n n^oiann onnn by .m 
i? £|| :yiMn mi “pii/ '•oiann mid/n 

T*a □‘•li/nra nMinnn 3*ni\L/ inMn 

3*n3 M^ni n^oiann onnn bis/ niiron 
n^oiann onnn ,ytDy yirob yooni 
yirob m*?m ,B m iiTob niiDb nbiD- 1 nr** 

non ■'DbD mon n^oiann onnn ,pb .i? £± 
.ypnpn nob nynn itpdd. 
yiTon ynonn ^bon dtt nn nM^inD a 
•‘oian mii/ ybon n^n ,'n □■•unra iMinnn 
by ,pb .nmyn inonn V'bon 'vyb b-apn 
:niTE/n nyn cryD \un n^oiann onnn 
■*dd , Bj = // 0 «7 V!?on bt!/ mii/m i? £1 

:Mnn o-'ii/'inn iMinni'/ 



mid/n -prob miD n-'oiann onnmy pron 
lirob miD M^nii/ bnpi ,bipti/n ^oiann 
'a □■‘li/'in nMn) 'a D'lanra iMinnn 

.(nbMKOiy 


:bnpi mipn ^yonn □'■t'nnn 'D by .a 


B f 

tan a = —— - 


B 


El 


ml 

\BelJ 


pa bnpb mn by ,Q7ipn ^von '•d by .7 
bti/ n^piiDD tan a riM ounii/b vr pMrb 
tana bby nbno pi *p nti/b ./ onrn 


:pnrn b^/ n^pnop 


an 

/(A) 

0.36 

0.021 

0.46 

0.028 

0.58 

0.035 
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jii*o3Ani ni-ya- 4 pno inns xii'imm l myjna Jii'iNvyn IDO 


2 mv (1 


_L_1_ 

yB 2 B ] j 


E^G 


m m 7i m 

TV -h 7V 


(\ 1 
+ 


qB x qB 2 q \B X B 2 

r\x nnni ,nr ^yo by nuyb run by .n 
fpyoniy □'•t'nnn rrwinnn cnn^n nnnyn 

.V 

□■"pnn 

_ Ajc _ Ay 
v = —: v =—^~ 

At y At 


Ax = 0 


:n"pnn G-i E nrnpin vud/ yn 


Ay = EG= 2mV ° 


( 


1 1 


A 


q \B 2 Bj 


At-t 


Tvm 


E—>G 


v,=0 

_ ImVn 

v = - -- 

y 


B\ B 2 


J_ J 

B \ B 2 J 


i'pnpi nr '•d by 


B 2 B { 


q 


Tvm 


B 1 B \ 


B l +B 


2 J 


f B lZ B 1 ' 
\ B \ +B 2 ) 


II -i I oniro yiunDn nyun iit*d -•d by .x 
"‘3D 1 ? n^i I mr^n ■‘odadh mwn irpnii/ bj.pi 
mkyn ]ivd II nirNm .yin ■‘d^d i nrm 

.cpid "“d^d ^nn ■'3D 1 ? n:^3 ■‘uiAnn 
bibonn oni ,ntwi£ai£/ n-'id/nnn '•d by .n 
by .R = 0.05m Kin yumon b\u 'bzynn 
rr^Aynn nynnn pun b\u ■nti/n pinn ino 

:*?np3 

.2 


evB — m, 


R 


v = 


_ eBR _ (l-6xl0~ 19 )(0.l)(0.05) 
1.672xl0~ 27 _ ” 


= 4.78x 10 5 m/s 

niDn rmny *o nini'/n nvx nyT’nnn .a 
nn xn n^n ,odn x'n pp^nn by ■’uiAnn 
.(’Ai'pon 1 ?) mnnnnb nyi ’uiAnm mnnty 


, . B e , 3xl(T 5 T 

tan/? = E1 - 


B m 2.9x10 _5 T 
=> p= 46° 

pynn nrnrn ony nN'npn priniy nnxn .r 
nnni ±5°-b bjx\n nr ■nmn cpTzny in 
mnnn 5° b\u ni^Dpn nrnr noon 
nni iy nx ,p T rrnn pumonKn my^n^n 
.unnnid/ nrnr 1 ? nrrNnnn onrn 


Kint? bibvn y^snn p^p^nn iuyNnn mr^n .x 
□a .7?j-n nr 'pi^on onn n* poi .bxyn ■**n 
Nin^ 'pi'jDn yiinn p^p^nn ^ityn mr^n 
bibvnr\ b\u nrn yopn DT*nn r\x ]no3 .bxyn 
R 2 >R x -\y n'bj.pn ,B 2 <B { -mj nn xn .R 2 -n 
:*nn □'•lynnn jxmnw "•dd , 


X 

X 

X 

c 

f 

X 

X 

X 


—-> 
Bi 


Gv- 

\ 

Bt 

X 

X 

X 

[ 

1 

N 

X 

\x 

X 


vo -- 

✓ 

#| E 


s 

\ 

\ 


X 

x / 

X 

\ 

X 

X* 

1 

X 


X 


X \ X 


X 


y / 
X 


X 


X'-t-y 

F i 

. -^x i 

X X X ^ X 


X 

X 


X 

X 

X 


nyiinn ,"|iur , 3 bw "‘3^/n pinn tym' , iyn ■‘t *?y 

:^?npnn n^Aynn 


v 2 

? V 0 5 1 = OT -f 




qB 


EF = 2R l =2 


mv« 


q B i 

■ = 2 ^1 ~ 2 


f 2 tvR^ 


:bj.pi p 1 ? 


m 

— tv - .n 


V ; 


FG = 2R,=2 


mv { 


o . 


q B 2 


q B i 


D^pnn .a 


:^?np3 'k *yyxm o^nnn my^n^m 


EG = GF-EF = 2^-2 mVn 


qB 2 qB l 
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nr03Ann — 4 


V J77V 

qvB — m — —> K = — 
R qB 


^npi yud/Kin ivn my ,-p 1 ? 

R m a V a2 _ m a l 2eV . 1 / 2w ° F 

eBy m a By e 


-.'pipi nid/n pm myi e.E = ev£ => 


„ ”W 2 = p£^ = -L K F 

4 (2e)B\ m 6 Si c 

I'jnp], = 2i?„ -iK/pn -pnn .j 


1 fe = 2 I 2to - F 

BV e B \ e 


m b V _.( 2w « F 


=> — = 8 


-n pid/Non pm my n^nn nnn dm po] .1 
:!?npn mu/n pm myi 

n 1 | 2 ^X 

j_ 

b B\ e 

:t>3.p3 ,R h =R a :nv3 □"pnnii/ -in*n 
1 f^h/a _ 1 


2«/. _ “A 


=> —= 4—= 4-x8 = 4 

T 7~ 2* . . . 


mmoiNn owid/ pinn td/nmd/3 .n 


g^+^mv 2 = 9K 2 +4mv 2 
^ ? (^-K 2 ) + 0 = imv 2 2 



=> v p = 



pi 9 jnnD nucmni *7nwra jii^Kwn ido 


ponsn ^>y byiDid/ mnAnn mon i*atia .1 
□'‘idnnii n'ANnid/ mivoi ev 0 £ Kin nr titnzl 
tv niy ipn pid/n'* punsnii/ no .n’ANidoid/ 
mo'A i'a-fiaii rcrwuvj ■■'Anid/n nn v*?y ^yDn 1 ? 
■pnbd ~p Did/ 1 ? .mnm t> nAiim yunnn 
md/N .pn^ pvon E ■''Anid/n mid/ 'AiyD'A 

:d "pn 

eE = evB E = vB = 47,800 V/ m 

minn Wonn II -1 I nnirNn ntd/n .n 
Nin nr 'Ai'Aon my 1 ? id/imn pm p^i .'AAyn 

mrnn pr ■‘yn 

t- -iM-xM^s.lSxlO-s 


4.78xl0 5 


'ai’ao nn pnnan yupn n* my'A id/mn prn 


*"' 4.78 xlO 5 


= 2.1x10' 


:Nin ‘a’aidh prn p^? 


/ T =3.28xlO -7 + 2.1 xlO -7 =5.37x10 Cl s 


nyiNra D^yi Dmvnn omyunn .n 
m'A p7 .ni)Q3 'an^iois) 7 * hda ‘AK^uiDn 
N^m 2 m'A i'vni ,.mAn ’AN^imon jsr^no 1 
■ ( v i > ^ 2 ) 1ITP ^SflUlDDi 
a pp'Ann ’Aid/ niTnnn nN noh'a nin 'Ay 
nr pp'An my n-'Am^n nn^id/ pmn \onr\m 
:mm l An mid/ ra myiara 

2 m <. V «l + ? F l = 2 m « V «2 + ?^ 

0 + ^=4/n o v 2 2 + ?F 2 

V 

Pnpi p'a .q a =e-~\ V { - V 2 = V :ym 


= 



i'Anpi pi nnvai 


_ iw.-n) 


2(2e)F _ | 4eF 


Pnpv nnn niy*ADi oipv 
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iiMoaana ni'j/a - 4 ,iid ihtid ni'UDAm *7ruynil Jll^NU/n 190 


ipn -pid/n^ iiunDiiB/ ■’"td .n'Ayn lamai 
nr nnpnn .^oid ma nPy ‘AiyD 1 ? -pn^ nty 
P Tmm F m -“? mud/H ,,P e Pniyn ma 
lamDiif Pnii/n miy ^yon^ -pny pt> .1 noa 
lo^pra Ptiai nun 

F =F 

e m 

-=> eE = ev p B 
=>E = v p B = B 



n u]An m3 'pyiD mPnn TynA 5y .n 

:Ptiak/ n'Ayn 

fv. ^ 


#He +2V He +2 ^ ~ ^ 


B = 


= \[2ev n B 


nun ■*d‘?d Pnu/n m3 iPy *?yiD ,nttr nmy 1 ? 

:pTiAiy 

^ = <?, (e ^ £ ' = (2e)(^s) = 2ev p B 

pynA ^y ^yiun Pniynn manty □'•Nn 
^uDAnn n-onn nnv ^iia nun -‘d^d cnPnn 
VynA nr nnpnn p^? .n'Ayn ‘■up ipy 5yiDn 
.nt^ ipn yip ■piw nP orPnn 



mvD'i nm m^n 1 ? ■’UDAnn mwn .n 

.yin ■‘d'ad 
. n 


m vB = m e ~ 

^ R= V ,. ( 9 -llx 10 ~ 31 )(7xl0 6 ) 
eB (l.6xl0“ 19 )(0.000l) 
= 0.4 m = 40 cm 


R - 5 cm 
cos a - - 

R 


0.875 


=> a = 29° 


iCPVnn *a 

( 1 ) 


m 1 5y pm mrnnn inr (2) 

2nR _ 27tm e 
v eB 


V- = 


m. 


\ 2 ^V . 

l 2 (2e) y 

J m ir +2 V 

4m 

V He 2 V 




"V2 



iD^pnn punsn my .n 


d ~ v o P t P +1 a p t 2 p 





a P = 


eE eV 


:*?ip] n^A nniNn 


Pup] -\KDn 


n~n 'Ay nnm punun n^iNn 


m p m p d 


■pna/nn mwn my E = V/d nzi^n ik/nd 

.mnPn pniy 
:'T *?y min: DrPnn pynA n^iNn 

,E 


Cl ne 2 ~ 


q u ^E _ 2 eE 


^He- 






4m. 


= 4-a. 


2m p 2m p d 2 /J 

my nNrm'/na myiNnn pa on^n nx a^: 

Pnpn onnrn pa omn 


t p _ I 


He 


V2 


.A 


r !HZil 
p eB 


(2e)5 


^Hc +2 £ 


i? 


He + 


tf. 


=-^=V^ 

V2 


■•urAnn nntyn 'an: dddd punun i^nid .1 
Ptiak/ "'UDAn niD lpy 5yio 
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ni'Omia ni'y:i-4fnp |rmD rtMOHni *7n«/rQ JU'lKWn "ISO 


r a ■ P^J^a) K ? m 

■T p -(2,R p f Vp y Rp - 2(2) 

fa l/T a T p 1 

7, 1 IT, T a 2 

iT’AiDN nmN cppvbnn niyb ~\wkd .n 

:D v, pnn pmrp 

4 -m„vl =\mv 2 n 

1 a a 2 P P 


H 4m p) v l =im p v 


v = 4-v 

a 2 p 


m v 

*»= — 
p eB 


(1) 


til 

«„= * 




v g 4m p(2 v p) _ m p v 

2 eB 


~ = K 

eB p 


=>A = 1 

R p 


Ll = = ik^g. = 1x2 = 2 (2) 

T p (2-xR p / v p ) « p v a 

/« i/r tt r, l 

Z 1 i / m zn a ' ' 


/■ 1/7 1 

J V D 


mv 


,R =— :'T by yim bibonn orm .a 
qB 


:~\\ukd 


\mv -E 


K 


12 E 


v = 


K 


m 


:bnp]i omn Tiny nu^nn ninmnn n* n* 1 ^ 


7 ?= 


m 


2 E k _ y]2mE K 



qB V m qB 

T"iy 2 rnbn ^djt 4 ppbnniy nan by 
:bnp] nr ^mn . 7 ? > d iD^pnnb 

R = ^>d 


qB 


B< 


D __ 

/J max 


yj2mE K 

qd 

yj2mE 
—qd~ 


nmyb mnn pm mn 7 ) ny C-n pm 
pt by yinyi 29 ° bty rmir 


^CD 


29 


o A 


360° 


2;rm 




= 2.88xl0~ s s 


:D^pnn ( 3 ) 

Ax = 7 ? sin a = 40 sin 29 = 19.4 cm 
,"uy ipn ynb in^n - * □nriupbNni'/ hd .i 
.nun mbn ■'bnii/n nm Dn^by biynb irnii 
mbn rrrnb ym ^bniynn mid/n -pro ,pb 

:D r yjY , t£/ ~p ,nbyn 

eE = evi? 

=>E = vB = [7 x 10 6 )( 0 . 0001 ) = 700 V/ m 

mbs mum niD Dmuimn by byD 1 nyn .n 
■’bnid/n mm ,F e =eE = e(v 7 ?) ibmty nun 

. F m = evB nb-miy nbyn mbs 

mlid/ ■'bnii/nn rnnnby D^pnn miy ,pb 
pbi f ]TPnn ib nmam mnnn mob ibnm 
nur ipn yub rmid/m DmumDn 


nynnn yium bfct/ nii/n pinn mrr\u ( 1 ) 

:pn mbiynn 

v 2 

qvB = m — 

R 

=>R = ™ 


qB 


m v 

"L p V p 

Rp ~^r 

,q a =+2e 


:bnpa yiunsn my 


:D^pnn a p n pbn my 
:bnp] pb . m a =4m p 


R„ = 


m v 4 m n v„ 

_ a a _ pa. _ 


1a B 


2 eB 


m„v„ 

= 2-^ = 2 R„ 
eB p 

=> Ls. - 2 

R r 
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Jii'oma Jii'jJD. - 4 piD | nn9 ni' 03 Ani 'inwni Ttl* 7 X^r> "190 



nynm yiiyn ^>\u nu/r\ pirn id/in 1 ^ .n 

:pi] nPaynn 

i i v 2 

\q e \vB = m e — 

— n_ m e v (9.11xl0-)(l0 6 )_ 

^ e 5 “(i. 6 x 10 - 19 )( 10 - 5 )” 

= 0.57 m = 57 cm 

crkdnra “iry] nr ^pyo ^>y rmyb run ‘py .n 



iD^pnn 

OF 2 +FE 2 =OE 2 
=>(R-xf + 30 2 = R 2 
=t> R 2 - 2Rx + x 2 + 30 2 = R 2 
=> x 2 -2(57)x +900 = 0 

=> x 2 — 114x + 900 = 0 

iD’xnn nimnsn ’jk/ nx 9npj 

x l = 8.5 cm 
x 2 =105.5 cm 

.‘pb'/Nnn ivinDn nn:n ,x < 20cm-iy yiron 
□mru 1 ? Q'xnn irx ,nmnpy 'iu/dx x 2 

:Kin i ?i i ?d n 1 ? Q^nn Min .it n^yn 'pe/ 



umm <prn Tiiyn 1 ? nim ^uunn mwn .n 

.yin '■Dto 
.n 




*V<) 


m Vn 4ra v n w v 0 
r= !Vo. = — l± = 2-!L± = 2R„ 

q a B 2eB eB 1 


=> — = 2 


l7rm n 
X = p 


.1 


eB 

T = 2 ^« = 


2;r^4w p j 


2 eB 


2 nm n 

- 2 -^- = 2F 


T 

=> — = 2 
T 

p 

EF y^nn kxv a-r\ pp^nu/ yiron .1 
Kin M iy AT -n 'pPonn ,P nynn Tiron 
■pponn ovin Nin FF yupn p^? .‘?xyn ynn 

.a pp'pn bid/ pAynn 
m^nn Kin yiunDn 'pPon *Pt£/ omnn 
.('n pyo hni) a pv'pn bPon \>\u OPTin 
rn^nn Nin yiunDn Vibon omm p 1 ? 
■?i£/ nuipn Nin FF yupn .“into . FFyupn 
n^tp yiunDn ,~p^ 'x .yiunDn l ?i l ?on 
. CF y 1 ?* 1 ? nym yrpro F nmpinn 
y^on ,mti/n "ymn inyura , 0 ; pp^n .n 
‘tfCM =i T a : P* ,nn!?K/ nopnn yzn 

= 2 ^ : P^ ,nspn yynn yiunDn 


^npi pt? 


t it T 

-^- = -^-2- = 0.5— = 0.5 x 2 = 1 

/ IT T 

l KF 2 1 p L p 


nN! ninn^n n^niynn in^n ik/nd n^n 
pycn ^npnnty F a = IT nii/pn 
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npoaAnani'ya-4 jno |miD ni'imm *7ne/m ni^xwn nDO 


"l^nn oy a = 31.75° nnir yiron 

.(□•■linn nNi) FE y^n 



■pirn ^yn yi^on cy^on □n’nup^Nn .n 

:N2n D^mn iNinnii/ ^dd ,yiy^n 

XXX X___x^ xxx 



orni ,0 nnp]n Nin pAynn VPonn rDin 
.OC- 1 ? aa mud/n 04 Nin VPonn 
nyiara yium 'piy niyn pinn li/m-'id/ .2 

:im] nPaynn 

v 2 

evB = m — 

meV 9.11x10” 31 (6x10 7 ) 
^ R ~~7b~ 1.6x 10" 19 (O.Ol) 

= 0.034m = 3.4cm 

:(cpi4nn hni) Q-'-'pnnw -p^ 2 1 ? □‘■kP .* 

<C40 = <,4CO = 50° 

P2pnn pb 

<^OC = 180-100 = 80° 

rmir imy -piup^Nn , C *?n ^ -n nynn p 1 ? 

Pli/ 

.^ = 360-80 = 280° 

ir rv'nr may 1 ? ynup 1 ?* 1 ? wnn pm -p^D 1 ? 

:?nn 


(1) V = T 


( 280° ^ 


J 


360° 

\rb\u ~nrnn pr Kin r iwkd 


T = lKR = lmn^ = 3. 57xl o-«»s 


V 





.2 ^yon □ 1 idnn 2 a rrntn nx 2 id/n] .} 

£F 30 _. __ 0 

sm a- -= — => a = 31.57 

EO 57 


*KE 


31.75 


^ 360° 


2nm 


eB 


- = 3.155x10 7 s :i?on 


mua yan pp^n ^ nrrnnn !?to .i 
. v E = 10 6 m/s p 1 ? ,nank£/n itk ■‘uaann 


£ nnp ]2 mTnnn i tpd dn 2 i£/n^ nan ^y 

:N2n □■'K/nnn iryn 
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jii'OMna iiryn - 4 pis |rmD rtl'OUm *7nvym ni^NU/n IDO 


, V < -\u □"pnn nr nipian in un .a 

m* 1 k\>x ,3 mbn ityADn - * n 1 ? □nuiiDn 
£ nnpn 2 nto it7Auv*i ■■tuyn ^on 
nruy ^ nnpann C mpm pmn 
i^npnn 'n ryyo “po 'py 

\2rnV 

R =—^- = 


:^np]i 1 iNni'/niL nr pr my] 


t AC =(3.57xlO“ 10 s) 


= 2.78xlO" 10 s 


AC = 2(7?sin40) = 4.37cm .1 


l2(l .672 x 10“ 27 ) (40) 
(l.6xl(T 19 )(0.0l) 2 


- 0.09 m = 9 cm 

2R = 0.18 m pninn mmn yiuiiDn p 1 ? 

.noun nnp]/] 
■■yn Kin C-i A y’l "ponDn nyon pr .1 

mrnn pr 

1 f 271 R\ \(2 JumA , 

t = -\ =^- =- - p - = 3.28xlCT 6 s 


2, v j 2, eB 


3 m 1 ?! yiuiiDn , V > V max -i inNn .n 
iNinniy ’D3 ,D'-n mmonn rrnpn 

iron □‘‘t'/ira 



pt* ^y iin] ^iynn ‘n'ponn Dim (1) 
_ _ 2(l.672xir 27 )(80) _ 

R \ eB 2 ]j (l.6xlCT l9 )(0.0l) 2 
= 0.13m 

inbyn 1 ? □■•I'nnn ■'D ^>y (2) 


d 0.1 
sm a = — =- 

R 0.13 


a = 50.3 C 


■^ayn ^ona lyir □’•noiiDnu/ m .n 
’■ xinn nyun yivDai Nynin 

ay] nvn!? yiy i imnn m^/n ,pyiyn 
q^-\t\ n*i) nyinn inam <prn 

.(n'PNt'/n 

□yma onoviDn 'pti/ Drni'nn n* *ua] .a 
nma/ pma k/ijtk/ ’t *?y n*n ,2 m^n 

:nn]/<n 

^v 2 +eF 2 = + eV i 

= >2 m p V 2 =e (K~ ^ 2 ) 

:^iipD p 1 ? . FJ - F 2 = F icrpnn 



nyuna yium *?iy iiyn pma 

:pi3 n^/tynn 


v; m w v 2 

= m n — => R = — 

2 p R eB 


:t>np3 pin 


\^L = L \ 2 m p v 

eB ]j m p By e 

"H* ,3 n-ta u^urv* k 1 ? D^iunDniy mn "?y 
ibap] nr ■'Ninn . R < d iD^pnn 1 ? 

5 V e 

„ . e£ 2 <7 2 


=>F = 

max 


eB 2 d‘ 


(l.6xl0- 19 )(0.0l) 2 (0.1) 2 


^np: p 1 ? 


2(l.672xl0“ 27 ) 


= 47.85 V 
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t — — 

1 AB 2 


_ j f 2nR 


:pt> ,iaa™ pr ■'yn *an pam .nr 


^ v ; 


mv 


:^>np3, J? =- n — pt 'py pm i? -a in^n 


m* 


/ = 1 

2 


2tcR\_ , 

r 2 Km^ 

l V j 2 

lkl 5 J 

:!?np3 

m 

j 

q : 


2F n 


t — — 

1 AB ~ 2 


2 xm\ ( \ 1 


= - —(rbY = 

D OTV V / 


UM 


;rR 2 g 

2F„ 


namnnnid/ 'ynpa v = 


l2M^o 


772 


.n 

-i inNn (1) 


.nbiA nonn "o ypn py’ynn 'yby 
:aa'pmp (a) <pyon (2) 


£ = — 
5 


1 2m K n 


M 


.Nan da bip i? -iy bnpa pn m-a inNna 
i' 1 !' 1 ‘py pna larnnn pr ,-r 'pyo ■‘D 'yy (3) 

2 7TW 

pr da p 1 ?!* nonna inNna ,T = —— 

H B 

ia?nnn 



ppbyn na^by n^nn n^n 1 oannby nan 'yy .n 
proa nvn 1 ? yia v^y ^>yaon ■'uainn nam 
■*idi ,mnn namnnn pvD 1 ? ixian pNnu/ 
□ann cairn ,nr pr*Dn mm ■'uainn namby 
.b 'ix. a-n nv*nt> -pi* 
:D n ''pnn‘? 7 * 1 ^ pnaann mm uannb j 'id .=l 
F m = mg => IB l — mg 


V 

—Bl = w? 
i? 


F = 


% 


m 


^npa ,1 = VIR-\u in no 


a „ 50.3 r ^ 


MC 


T = 


360 360 




= 9.17x10 _7 s 


7 


N^na p^yrt? □■‘lyina £>// nnon (3) 

: v p ^?y naana 

DD' - R - R cos a - 0.13m(l - cos 50.3) = 
= 0.047 mm = 4.7 cm 



■‘cmnn niK/m pa^m nao puna in xn .n 
pm t y?n ’D 'yy *?npa pmao r p n is 1 ? 
nan t>y na^n 1 ? :mn py'ynn pomy 

na^rr mm a^y "yyam ■'uamn nam pa^Dby 
luaann mid/ 1 ? anon yam 
n^aNm. mya myyi'/n mayonn .□. 
p 1 ? .nanan ‘yNmaaon 'pn n^^n 'y^yaoaDnn 
.nan^n ■yNmnon ^bina 2 na'pn 
'T* 'py 'ya'yonn oam n^ oiap Kuna .a 
nyaann poao 'yiy nbyn pann byamiyn 

:m^ynn 

, i v 2 

\q\vB = m — 

11 R 


=>/? = 


mv 

W 


K/imK/n ■ | t* 'yy v namnnn n^ Nona nyi 
anyaann py'pnn lany nma^n iamby pann 

:2-a 1 nanabn nby pn 

q(V 1 -V 2 ) = ±mv 2 

q lyonm in^na *V X -V 2 =--V 0 iby?o 
i'ynpa p 1 ? .^ = -1^1 iDaiyi 1 ? ^naa p^by 


-kl(-fo) = i"jv- 



i^npaa R lany n^aatynn v n* 2.^1 

mv m 1 l2mF 0 

\q\B |g|£\ m B]j \q\ 




2V 0 

r 2 b 2 


185 






ni'uiAn^ xii'jq - 4 piD |rm£> *?Q^rQ JllWn 190 



,■*000 bpid/n mid/ n^nn mm uinnty nn .m 
.Z? bM a-n rrrnb -ynij in nmyid/ cnrn “pro 
bimid/ iron ■‘uiAnn mob mm nr nnpnn 
mmnn mid/nn .mron nin mon hm it* 1 ? 
dm mnnn ,Mnn mid/nm iMinnn ,nr mpm 

pnyn 

A 

y i 

i 



mnMinn umn by mbyiDtd/ mmon .n 
. F m = IBt -i A ,mg :om ,b":)n mid/nra 

rntd/nra mMinnn mm^n ronyn tim inn 
yiid/Mnn pinn Lyin'* \ui 'D niDTb mti/n .b"*ybid/ 
iddd raid/ □‘‘m* ronyn piy] piur 1 ] bid/ 
nin Nnn D' , m*b □‘ i b' , npnn mmon 'mupi 
in:n mg ) cninra iMinnn ,('*bmopn) 
.(jc m*b b*apn:i yiiDn A| n -i , y m* -piMb 

:n"pnn ir ronynn 

(1) Ncosa = mg 

(2) N sin a = IBt 

ibnpii 1 nMind/nn 2 nMnid/n pbm 
IBt 

tan or =- 

mg 

T tan a 

=> / =—- 

Bt 

:bnpi Diipn pyon 1 nMiitd/nn .a 


cos a 


.a 


F(V) 



bnpi pb ,2000 V/kg :Min pan yiD‘ , id/ .t 
:D iipn pyonn nMiiid/nn ‘‘D by 

— = 2000 => 5 = 0.5T 

Bi 

.n 

yin ‘•DbD) Z> bM a-n Min onrn itpd (1) 

.(nbMtd/nid/ 'n cridnm 
F m =IB£ Min nyn -'umnn man bma (2) 
■piy cnrn yiroi '•onnn mrid/nid/ nb mid/) 
Min “■cmnn niDn Tiro .(nr nnpnn do^d 
:M nn mid/nra iMinnn yuon 



:mvnn bpid/n -‘ivi'/ bid/ n^nn 
IBt cos 60 = mg 


=>/ = 


mg 

Bt cos 60 


= 40 A 


( 3 ) 
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V = M# + IBt sin 60 = 

= 2 + 40(0.5)(0.l)sin60 = 3.73N 






ni'OiAna Jiryn - 4 pnD |nno ni'OlAftl ‘jnu/rQ TDO 


IBl cos 0 - mg 
I £ cos 6 

"iny ‘ijypzi iopn “pyn jnnxn -nypn -»d *?y 
■’■piropn “py iy cos#- 1 ? myx:) tapnn 5 
nr mpm .<9 = 0 iiyxD ,1 xim 

x *ps ^ly -^lyn pro!? pora ’Damn rmyn 

.(ra'pyra^ □‘■lyin nxi) 
:xin ''m-'vnn miyn biy 

B = mg 

min II 

:xan nr mpm 'imran non “pty i^tia .i 

F m =IB£ 

pro 1 ? nnnn 60° tuy rpnr nyr 1 inroi 

.x-n -vy !?ty ■‘xrnn 
crnxinra uinn !>y D^yiD mnon .t 

:xnn criynn:i 



ny/an .nmm nxiya oaraniy aanan niyxD 
^npnn oaxn pron !?piyn tpk/ 

. N = wg + IBl sin 60 

^imran niDn nyDiym y\r uinniy ’•id .n 

:□ "p-nn 1 ? *]*oy 

F m cos60>f smax ={i s N 

=> IBl cos 60 > ji s (mg + IBl sin 60) 

=> B (II cos 60 - / i s Il sin 60) > fd s mg 

^ E . Ms m 8 

11 (cos 60 - ju s sin 60) 

-\u □ v ‘pnra dm ,pnnxn ■ncron o ‘py a 
"‘imn miy D"p x■? ,008 60-//^ sin 60 <0 

nTD miy n^iy ’•id p 1 ? .yaa 1 ? enra 1 ? "uyDxnn 

nxann D^pnn 1 ? -piy 



!?iy onrin inn nx nxnn -paD^iy criynnn .x 


op nn Dim proa psyn pro *nyx:> ,uann 



nan 1 ? n’n-'iy zro .odxjt 1 ,l ?nn]n mDniy od 
- n T»y *?iy or*nn pao 1 ? paDnn non oaann 
■pny oaann nann hqi!?d .Van Q-'iynrQ y 
*p x no ^ty oaon paon oy or n-nar nay 1 ? 
nxn) 180>«>0 mnnn nxyna or maarmy 
nyviy /? n-narniy paora .(n’pyn 1 ? □-■tynn 
x-n ts !?iy ’arm paon oy •’uaann miyn 
■?iy oonyn oanniy Ppa 1 or + 90°-‘? naaiy 
onal? yin -1 ,, oa;inn nniyn rnnyiy p mam 
270>^>90 :xan ODxnn 1 ? ■'UD^nn mo 1 ? 

.(□■*iyin nxn) 

□y 0 rr'iir nyv ■'OD^nn rmyruy n^a .n 
ixinniy ■'dd ,x Ty ^iy ■'^ , ?iyn pr»Dn 

:xan □■'ly'im 



i]ir*3i F m =IBl 'T t>y pna •‘ua^nn niDn 
■•'ynman iraniy nan ‘py .□''lynra nxinnD 

:D' , ' , p nn ' ? ODxrr 1 
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■pm nun 'd'idAB *Amn 'Ay *?viDty mon .1 
■?pi vn nr '& 'ah/ o^no .F m =IB£ -»t 'Ay 

:cr -, pnn 

^ = ^/ + ^ 0 

. v AnH/nn "AAynn ^pn/n Kin fF 0 nn/?o 

■•d'a] ,0.01 Nin ^nAn ^ yiD^n ‘aoia 
l?on .#£ = 0.01 m^pnn nmnNn nNnH/nn 

i'Aop] 

5(0.05) = 0.01 
=>5 = 0.2T 

ms* v, n ’own n^n oy ^pAn Turn nnp] .n 
,OD*nn onrn nH/No H/mn W ^pn/nn jin 
nr bpn/n .ooNnn ’imnn mnn nn/ND nm^o 
.■‘‘Ann/nn 'AAynn ‘Apn/n^ min/ 

nmon ■'ino ir nNinn'A ynn 1 ? pm 
.1 = 0 no*n ’T* 'Ay , mipn rpyonn 
■own man Dy "yimnn nnp] ^nAn ^ 
"AAynn *ApH/nH/ ‘Aopnn p'A ,(0,0.3N) Nm 

.0.03kg mom 0.3N Nin ■‘‘Ann/nn 



im: A:/, umn ^?y 'Ayomn ^uunn mn.n .h 
Nm 0 nn/ND ,F m =IB£sin0 :nn/pn "*n 'Ay 

onrn yirob mDAnn mn/n pro yon/ rvmrn 
I'Aopnn p'A .90° -'a min/ nr nnpnnH/ 
niD mro ,ym n 'a'ad ■*d 'Ay .F m =IBl 

.n'Ayn ■o'ao Nin nr 
.n 

oinn 6y t>yio B ■‘uunn mn/n nyon/nn (1) 
:i^tia*i n*ANnn/ iditoh/ ■'odad mD -pmnH/ 
F x =IBYsmO = IBY 

yiro'A Dnrn pro yo mirn Nm <9 nn//o 
.90 °-'a min/ Mm ■'UDAnn nmy 
oinn ^y t>yio 5 "•UDAnn nnn/n nyon/no 
:i‘atia] nrm mron/ mrAn no ^NnH/nn/ 

F 2 =IBYsmQ = IBY 

DnAom d’ahao □Tin/ n'A* mm 3 -oh/ 

.□Diron 

□■"Tran mumo mnnrn nii/n "m* ^o (2) 
■•mAn mo nnNn oino Dim 'Ay ^yon 


cos 60 - ju s sin 60 > 0 


=>/«,< 


cos 60 
sin 60 


1 

tan 60 


0.577 


4 piD /16 myo ynno 


,B 'ixA-n Nin 'Amo onm pron/ nn xn .k 
Kin AB yopn 'Ay 'Ayion ''UDAnn mon proi 
■•ODAnn nnn/n pron/ *Aop] ,non ■'d'ao 
.■A^ nty ■'d'ao Kin □‘■H/nm 
•'ODAnn ooipnn yuon miAnn nnyn ,yino 
^o ‘‘d'a .myrm '‘onnn ooip'A moan 
rntynno yn' ixnw ■‘onnn ooipniy □“’’ao pn 
.moon Min 'A^niy ibjnty nn ,mD^n ^in 


ii/nnnm ^0 mvk nr nono nonn nrty .0 
my^n^o y^onn Mim nn ttn /’m^op'-o 
.nnr 'ppwnw r\t>p\un (nnonn ]?<) noom 
^ao'a nN D " ir:i nrtynty nn nn 

□“■orMnn 'ah/ nn^n n^o on nn idn!h/ non 
.■Apn/n nnty nn/o^nn/ onr Nn^n'A ’adi] 
'Apn/nn ■'ony □‘‘romn T^o'Aty n'Aooo .a 


:nono mAnn/ onmi 


/(A) 

0 

5 

10 

15 

20 

25 

30 

tr(N) 

0.3 

0.35 

0.40 

0.45 

0.50 

0.55 

0.60 


:k^d ^nAn on: omonn/n it n'Aou nnryo 
W(N) 



1(A) 
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a -2 K 2 n □‘•unm mmoK/ pnnon mnr 

:(nann \j 2 n 2 ) 



□■nNinnn mniDn Q^vDin mnn .a 
iaiDn mD :Dnti/ ,□ mpn ^von D^nra 
nida mmnnm IB£ mnnn mDn ,mg 
:^ap] 'ppid/nn ~*nr i vd/ nan t^n . 2T - □-‘mnn 
f 2T sin a - (l) 

[2T 1 cos a — mg (2) 


:^npa n 1 ?* m«nt un m wn 


t ana=—, 40 (°l)(0‘ t ) -- 

4Q y 1 0 
1000 X iU 


= 4 


mg 
=> a -76° 

^npnn Dnpn Tyon 2 nNnid/nn .1 

r.-!S—,( 2 ^H(!£ 1 ,o. 83 n 

2 cos a 2cos(76) 


D^TT^n Q-'oinnn m* 'jd “pi* nx inoa .n 
nid/n mx ^n 'py *?yiDii/ •'UMn mnn .7-n 
B 1 unnn mtyn nvpn nNamn n 1 ?^ D^mn 

'py pm 

F m = 7# 7 sin a 

rmr* 1 ? ‘pyinty ‘■uunn mnnt!/ *?np] i^nn 
;■? rmty n 1 ?* □‘•umn mN b\u "piN 

~Y~ = IB sin a = 40 (0. l) sin 76 - 

= 3.88N/ m 

D' i nii/ D^oinn niy Py D^yDinn mmnn 
yipb!/n mnn p 1 ? pDivnn D-nmm □'rmn 

.DDK 1 ? mild/ D Tt>\U 


n^-mi u 

p ... MW zz hJ 2 y 

2 ni 2n l 

.n 1 ?* □■‘uin nty pn pmnn Kin £ nid/ND 
mmn p-nmn □■'uinn nid/n D-’nirniy pr*nn 
uinn ‘py y-ynn muinn nid/n mx 'tiuj ,rt?x 
.mmi mmn on pnNn 
'•d'pd mg iD^nn mmnn o^yiD 0 inn 'py n 
p^yn •'n'pn IBI ■'onnn mnn pun 
p^?yn ■‘n^n 2T -*? nnid/n cpuinn mrvnnm 
mi/n in* 'pnn mmnnn Nm T 2 \uxd 
:*?np] ‘ppiynn 'im nann .crumn 
2T + IB l = mg 

_ T = mg-m 
2 

run ‘pyid/ □■*in> un nmnNn nNniynnn .1 
:D' i Vnn l ? -pna .ouNnn o-'uinn mmnnnid/ 
mg - IB l = 0 
=> / - mg / Bt 

.L'ik K-n Dim pvDi 
^yun 'pnpnnii/ mm yiro o^DDin d\ .n 
pun •'d'pd n 1 ^ ^unnn mDn -pro ,anpn 

:nyD *? 2 pi p 1 ?! 

2 T = mg + IB£ 

_^ T= m g + IBZ 
2 

-\v cmpnn ompn ^yun ■•d byid/ nn?<m 

I'pip] , IBl = mg 

mg + TSl ^ 

. 2 



oinn *?y ^yiuiy ■ , U3Ann mDn \>\u .k 


:mn KL 

F m = IBI sin 90 = IBl = 40 x 0.1 x 0.4 = 

= 1.6N 

.ym ‘ , d'?d «nin n 3D^ 2^1 nr mn ‘pty nw 2 
rr umn ■•urAnn niD.n n'piyDn nx^no .n 
pn 1 ? (D''uinn y 2 ) *?Aynn miinn pm ,impnn 
m^i] ^ynn ‘piy m'pnnnn nann lmid/m 
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,n5yn -*d^d Kin munn nion pro nyo .n 
jin D^nanK/ 5 dd roup DmrNnn jwnpi 
itp ■»7n:p 5 pm nyu 'pup] p5 .cnrn 
T**n n* imn ni m ,(-0.05) rym-'K/K/ 

.( 0 , 10 ) rmpn-own 


■pn^ ,09Nnn DmrNnn nNopK/ hd .i 
: 5:ip3 i?on . IBt = m () g D v, pnn5 


/ = 


™o£ 

5/ 


10 

0.5(0.l) 


= 200 A 


□mrNnn nNop / > 200 A o^ir my 

.no9Nnn 



D’mnn □minn nK/:i mnmnnK/ pron .n 
5y 5ymn 5ipK/n munn mon ,09* htik/ 
.n5yn m59 Nin abed ^nK/nn 5;iynn 
7K/m 5mnK/ F ab ^uwnn moniy nn*n 

F cd mmnn moon ab 5mn 5y 5-^99 
cd 5m n 5y 5">y9n nK/rn 5m my 
n5* mmD nK/K/ in nidi , (F ab > F cd ) 

pion F flZ) morny □ v, pnn5 -pm* .□’omn 
/ 2 cnrn pro .nun n5yn m5D 

-n nm5D ,pyiyn pron Nm nr n*n □’‘'■pniy 

.b a 

n5yn m5o 5^99 mym 5mnK/ F aZ) mon .n 
5y pm 5aynn 5 k/ ab yupn 5y 

Z7 _ Fq^]^2 X 
r ab ~ 0 

2 7CS 

cd yupn 5y 5^99 iK/m 5mmy F cd mon 

:m 5y pm nun m5D 5Aynn 5 \u 

p _ F{J\^2 X 
cd 2 7v(s + y) 

5y 5^99 mym 5m ruy D^ui^n mnun 
Q’mni D5mA9 omK/ ad ^ be myupn 
mym 5mniy 5rpK/n non p5 .dditoo 
:N in nn5nn 5aynn 5y 5^99 

Y'jr — Fp^l^2 X _ Mq^\^2 X 
2 tvs 2 /r(s + p) 

mnmnnK/ od .n5yn o5d pon nr no 
:D -,l pnn5 -pna .onxnn nmnnn Dminn 



5 dd n 57 n ro 5 m nmrNnn nuopiy nn^n .n 
mDn pioK/ pmn 5 inn ,onrn n* □■‘ 5 ' , imiy 
.nun -*959 Nin MN 5 mn 5 y 5 yi 9 K/ mwnn 
MN 5 mn 5 y 5 ymn m^nn nomy od 
9 im n]inn nnK/niy nnNm ,nun ’>959 mn 1 
l 5 niynn nnrn pro ,on9 • , 95 d pin niK/m 5 
. M pvd5 N-n mm5 

.n 


A(N) 



mo N = m 0 g + F m =m 0 g + (Be)l .x 

n5nK/nn 5Aynn non n^ 

.7 

yio^K/K/ o^npn ompn 'i^yomy mypnn (1) 
n* 9K/n5 no .5^ :5mn n\ ^n^n 
:nnAn5 .‘pm 5y nmp] mty nnn] yro^K/n 
:5np]i (1.4,10.07)-i (6.2,10.31) 


B£ = 


10.31-10.07 
6.2-1.4 


5 = —= 0.5T 
0.1 


0.05 


-m 5y ^mynn 5^ynn 5pK/n (2) 

nDDNin n^n oy 5 k/ “irnmn nnp] 
,( 0 , 10 ) :^m 'jinn Tyn oy irnmn nmp] 

:p5i 

m () g -10 N m (] = 1 kg 
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F m = mg sin a 
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N 



by iin] onm ‘pfe!/ n^piiDD ^u:nnn niDn .a 
d 1 *] . F m = IBl sin 90 = IB I :NDn nu'an h 1 

:bDp:n cmpn ^ryonn nNiiE/nD 

IBl - mg sin a 

mg sin a 

=>/ = —- 

Bl 

N = mg cos a :bnp] £F ; , =0 ^nnn .1 

.n 

□nrn yivde/ bDpi onpD nEna nm?o (n) 
.2 n*pn yirob 1 n^pnn rmnb n^n 
.nrrr Nin nyD "'unnn niDn pro (a) 
cpKnnn iNinnE/ od ,ypnpn ' id 1 ? bopnD 

:?on 



nunynn bDpi Ei^ =0 ^innn 
iD^nra mNinnn 

F m cos a ~ mg sin a 
=> F m = mg tan a 

^t* by yim uinn by byiDn 'cmnr\ non (a) 
bDpnnE/ nuon doi .F m = IBIsin90 = IBI 


IBi - mg tan a 


=> / = 


ibnpn Diipn rpyoD 
mg tan a 


MV MV _ 

2^-(s + y) 



non pium bE/ "■EnbE/n pinn o by d 
miE/ lEnn V'nn by ^yDn nDbnn b;\ynnE/ 
nEnn b"nnE/ nob mroD "mini ibmo 
baynn .nDbnn baynn by b^yun 

bipE/ no nEnn bTjn by b^ynn nDbnn 
.nun obD 0.04N -b miE/E/ 

.1 

bnpi .crvrn pro nx DODin ie/nd (1) 
biynn by b^ynn bTinty "‘unnn nonE/ 
ninTinn pbi ,nun obD mg no 1 nnbnn 

:n"*nn cpmnn 'wi 


2T = W + F m = mg + mg = 2 mg 
=>T = mg = 0.04 N 

b-'ynn ^bnE/nn baynnty ■'unnn non (2) 
piOD -mini brno miE/ "lEnn b^nn by nyD 
piDbnn biynn by b^ynn nEnn b^nnty nob 
.nbyn "■DbD 0.04 N nmbD 



bN uinn bE/ 2 n^pnn no mm pro on .n 
bopn no 'onnn non pro ,t>\u 1 n^pn 
obD nr d yno .nun ■'DbD yDiE/nn HE/ob 
dk ,nt nmyb .nnnnD no 1 uinnE/ oe/dn 
n^pn bN uinn bE/ 1 n^pnn no aim pio 
bopn nm 1 onnn niDn iipd ,ibE/ 2 
Dhin DE/D^nn nbyn "'DbD yDiE/nn niE/^nb 
.nr niD nyDE/nD nnnn Dhinn n" 1 ^ uinn id 
D^E nm nryn nr T'yu by miyb nm by .d 
by Q-'byiDn niniDn n^nnn nE/nnDE/ 

.uinn 

-e/ □"'■•pnn .nnnnD umniy bbo 

:bDpi IF X = 0 ■‘Ninnn . Ei 5 ^ = 0 -i EF X = 0 
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■'imnn mDn .nt!/m ynnn □''pmnni'/ ^add 
KL y»nn 'pii/ "i tin oan^N 'ad 'Ay ‘Ayomn 
■'UDADn niDb i]ir»DD. TAom Ptiad mity 
,1^*? . MTV ‘ttq ,i‘?innt7 udd^^h ^>y ‘pyomn 
, MN -i XX DpTin 'Ay yipu/n ^Ann mDn 
.odn'a mity ,i^n ^nn Dim ■‘T* ‘Ay ‘pysinn 
ntf/m ‘avo oirniy •‘unnn mDn 'atia .3 
:mn KN Vrin *?y yyon 

p — /'oW 

1 2;r*/ 

munra nmnniy n DD .n’ANnty ynDn nr mD 

.V'DH 

ntym bmn mrnK/ 'onnn mDn “atia .a 
:N in LM ^nn ^>y yysn 

^ _ McJJib 

2 2;r(c/ + a) 

□"‘unm iMinniy -*dd .nrn 1 pon nr hid 

.■?"3 n 

■?y ‘yyDiniy yipu/n ’ownn mDn 'atia .t 
ifcd/m ‘rro mm ‘•t* 'Ay miPnn mAonn 

:mn 

_ MM — 

2;zx/ 2;r(X + a) 



f i i"| 

___ /J^IiFbci 

2 n 

K d d + a) 

' 2nd (d + a ) 


.n^niy ynDn nr mD 
■?Dp3 yium ^Piyn pinn ■'D ^>y .n 
mn'Ann mAonniy yipiyn -‘Dunn niDniy 
iDirDD Tt-nm Ptiad nnty ^nn t?y n^yon 
■?y ^yDn ‘ATiniy yiptyn '•uiiAnn niD 1 ? 

nnpD ,rmnt?nn mAonn 

vp_ MpIJiba 

27id (d + a) 

.TIT "JirDD 



in 1 ] ,mop d■ mrNnn n^npti/ mmynn .n 
ab ^tq mm \u ■'oda nn mDnii/ p^on'A 
■*9^1 m'Ayn ■‘d'ad ynDn ODAnn ^?y y-ynn 
■?y ^yon ounn jium ^Ptm pmn 
lAiim "ahad P nrui/n ■'□dad mo ab ynn 
.non ■■d'ad im'jD ,]tpdd. 


tynmyn'? nnv *pp ,7V nx Diyn'A ran 'Ay (i) 
ypnpn nEp d^o j nnby crm^ ronynD 
Pap} it nDiyiGD .ypnp'A ynpn x mm 

1712 

N cos a - mg => N =—— 

cos a 

m^innn nDnym tynniy] dm :myn 
,“| 1 DA viy mm Ai^nn ,'d ^"'yoniy D^inD 
^Dp] ir nDiynD .nnr> ^Dion 

N = mg cos a + F m sin « 

namn^n nNntynD F m = mg tan or id^d 

i'ADpDl 

TV = wg cos a + (mg tan a) sin a = 

= mg (cos a + tan a sin a) 


cos a + tan a sin a 


N = mg / cos a 


:cmpnn 

cos 2 a + sin 2 a 1 
cos a cos a 
:!?Dp3 p 1 ? 





n^m 'atid Dim mmfcy ■'ODAnn m&n .x 
^a ynn nD 1 ? nDbnn *da ynn m^na 
,NDn D'>iynnD nmnnty '•dd ,m:D ■•d'ad idit»di 
> nnn □■'pnnnntd/ 'add pp Nim 


N 

X 

- J 


f t. 


X 

X 

IM 

X 

u ^ 

X 

Fi 

X 

X 

X 

Fi 

X t 

X 

X 

X 

/2 1 

x l 

X 

X 

X 

K 

* u 

11 

} 1 

£ 


Q’^nn niy 'Ay o^ymn nr miyn n^iiinD 
□mr'DD ,D^03An mniD MN -1 XX 
□■'Dyrr nb?< mmo .y'Dn D^inn D^imrinn 
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;“A9.p] >pAn 'D *Ayi , ,, D]Nn “i^n 

m 0 g = 2 N => m {) = 0.2 kg 

■*9 'Ayi ,(-0.004) Kin ^pAn y^iy (2) 

ymn tin Nunn nmnNn nNrnynn 

:^=ip3 }HDn ,-Bl 

bJ-™ 1=o.it 
0.04 

■yi^ ,DDNnn D v, :iTNnn n^ipiy hd .t 
-.bipi i^Dm ,F m >m 0 g iD^pniV? 

IBt > mg 

=> / >—^ = —-— = 500 A 

Bl 0.004 



,, U]Ann nityn ^ysniy F 5 '‘unAnn m9n .n 
"•"td j-p 1 ? .rVANniy iron 1 'Ay 2? 0 ^i^nn 
mDn ,d9N]t 1 ‘ati 'Ay ^uiAian m9niy 
n^n ,1 l p-‘n 'Ay 2 ^yDniy F zl ‘ , uwnn 

,yrP99 i 1 ? lAiim ‘A-rm F^- 1 ? nnty rrnn'A 

iiyN9 D^pnn nn l 1130 

,1 "atq Dim yro'A lAiin 2 *atq Dim 
:?on □■'E/nra imnnn yrm cnir im^D 


(2 

X 

) 

X 

X 

(1) 

X 

X 

X 

X 

X 

X 

Bo 

X 

X 

jX 

h 

X 

X 

X 

I\ 

X 

X 

o 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


mD 1 Vn 'Ay Vyon 5 0 •‘uiAnn miyn .9 
•pm piN mm 1 ^ l'ATiAiy ,'ANniy yiroD. "odad 

F 

1 'ati 'Ay Xy9n 2 ^nn .-^- = / 1 F 0 pt ‘Ay 


6-^ «-n yon ^nn cnrnty in^n .9 
Kin ab ^nn 'Ay *Ayi9n 'unnn rrom 
b\u mvDW yrr t 'a'ad 'd by c^pn ,nun 
.1 nmp'A 2 loipn Nin ■‘uiAnn miyn 
••uDAnn noipnn yi9n ^ujAnn miyn .a 
□. uip ,p^> ,’mnn •‘udadh 9Uipn *a k ■*]i9^n 
90ip Nin 1 9uipi ^umn 90ip Kin 2 

.Tnn ■'udad 

□’’■'odad miYD cr , Ayi9 n*AN Q'b'n 'w \?y .1 
niDH pb ,D31T*DD. □‘‘lAlim Q , ATIA9 □‘•111 VT\ 
.09N Kin orr^y 'Aipiyn •'unAnn 

.n 


A'(N) 



yn lannn ■•onnnn nid/pn tin K\y.nb md ( 1) 
miron tin Dium ,DiTn ym ■'ODAnn man 
:om ,LnAnn 'Ay Q-^yo-inn 

non nv l m 0 “lii/ND ,non ''9 'ad m 0 g .i 

.oiAnn 

uiAnn by ’A-'yon ^nniy ■'uiAnn mDn .ii 
mD'A i’atiah nniyn .n'Ayn -*9^9 
.F m =m I'A-'nn 'Ay b'ysn UDAnnu/ 

.n'Ayn '‘DbD N •‘‘Anman iron .iii 
:bnpi bp\un v my N^m onnn^ 
N + Fm = m oS 
=> N = m 0 g - F m 
N - m 0 g - Bll 

□y ~im' i nn mip: Nin oiAnn 'Apiyniy ]N9n 


193 

















ni«03Am jiMva - 4 jhtid ni'UDAm ■jnwn:! ni'jKwn ido 


_ 1 Q/fr A ^ 

2yrc/ 0 { 


.bipn '2 r pvDn /j n* 2^3 


Z£ = 


10a 


2;rc/ n 


7rd Q B 0 


2// ( 


A = 


o y 

= 2.5B 0 -B 0 =1.5B 0 


.yin o'o nanvDi 



ie/o Win -*t ‘pv im3n ■'U33nn niE/n .* 
o’o lDiioi Wo n e/W 2^] Won niE/'ra 
*?dd iop mm (n^?NE/2E/ V crijnn n*n) yin 
nr niE/ nvpn nNmno .Wnn □•‘pninnE/ 
,n"unn mno o^n^n □‘•^nn ^?y Wyo 
p-noW D^nra Domnnn □mion 



bo >nnn Dymnna/ W Dnop nbx mno 
■?y mxumn mnp] by Q^yion mno Air 
Wnn nnr pmna D^iT^n □‘‘Wn •oe/ 
,1 d b .D3iion □■'1313m otnm due/ ie/o 
iWoin nE/ by Q-^yon mnon dooe/ bn.pi 

.odn mn □"n^n 
■?y ie/o Win Wooe/ '■uiadh non .2 
:mn Won W ynnnn p^?nn 

p = 

1 ~ 2;ztf 

Win Wdoe/ non Wyn oW yon mm 
:mn Won b\u iWyn pWn by lE/m 

p _ Mob } I 2 b 

2 2;r(<y + a) 

.non oto -|ion mm 

Won by Wioe/ yipE/n 033 nn non -pb 

:mn 


“Pin nTm 1 ? 1W3E/ ,ym pion ■'U33n no 

pt W yim 

^21 _ B[)IJ2 

£ 2ftd 0 


1 bn W Won l ?ipE/n ’’U33nn nonE/ odi 
:D"pnn l ? yix ,0DNm 

/.1 0 %I 2 _\r r> 

2 xd Q ^ 0 
_ 2.7rd 0 B Q 


Bo 


:Wp3 ,I l = \I 2 limE/yion 


A=i 


2 7rd 0 B 0 
Bo ) 


ttBqBq 

2 Bo 


11102 2 W W oiad no Won 1 W .3 
pt by iiji 3 pi* nm 1 ^ iWue/ ,bun\y 

F\2 _ Bo^il2 _ 4 A 7 1 _ 


2 Ttdn 2 Tcdo 


_ 2 Ao 


jrdr\ 


7id () B Q 


\ 2 


V 


2 /', 


ndffil 


o y 


2a 


■'033n no 2 'py ^yon ■'033nn niE/n 
PT by yini -]^x ni' , n' ,, 3 i*?n3 \u yw 11102 

^tn _ J p .._ 2 ftd 0 B Q ^ _ 27Td 0 B 0 


Bo 


Bo 


“l"iiiv nTm 1 ? ‘pipE/n ■•033nn non ^d 1 ? 

:mn 2 Vnn !?e/ !?yiDE/ 

•£p _ 2 ^d 0 B 0 ^ 7rd 0 B Q ^ 2>7id^B Q 
Bo 2 Bo 2 Bo 


.ym 11102 

D^Tin "ie/ ■‘T ‘py oomin miE/n -oe/ .i 
□mol pn he mb oo^n y^n^n ip -pi* 1 ? 
inoD nrn pion dn: oono o^ .yin o *?d 
nr ip -pi* 1 ? ‘pipE/n niE/.iE/ bipi ,opnn 

:mn 

S5 = By + B 2 ~~ Bq — 

_ AA j Bq^2 £ . 

2^(J 0 /2) 2yr((i 0 /2) 0 

_ aA , 4 ^o^i g 

2^(4,/2) 2yr(</ 0 /2) 0 
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_ mv 0 _ m f E ^ _ mE 
qB qB\B) qB 2 

E mbiAm ovpbnn ni'/b nnr q -\u iiron 
nmn^n n*ntd/nnn bnpnn ,mynp dh B -i 
ib mt'vj ppbnb y'w "im 1 bmn ovum'/ 
nvb 7 * i k/ 2 bibon .inr nbiiA non 

.imnn ■•mb yu/1 ^om ,ovbnn 
moy 'n rpyoo. nbnpnniy nNniynnn .a 

:bnp] ovun 

d _ m \\E __ m p E 
H ” eB 2 ~ eB 2 
m Ht E 4m p E 
He eB 2 e£ 2 

*h _1 


* He 4 

,nnbs/ Dnbnn nm yrnn ‘•it* nmmnn .i 
,4 "D nbra Q-'-Qiy Drbnn tpk/ pin □'pin 

?H^He= 1/4 n* 

ininx jti 

nnDnn pm n* ’ray 1 ? ppbnb linniy pm 
]m .urnn pr Nin nibn iny^D yAib ly 

by iim mrnnn 


r = 


2^i? 2tt 


^ mv^ 


v yqB) qB 


2k m 


t„ \(2zm p /eli) _i 
<He 2 27T (4m () ) / eB 4 


pon 


.n 

□miopbttn by byoinii/ ’'bnfcynn mon (1) 
nbyn ^Dbo pion ’■bni'/nn rmyn ■'t by 
^onnn mon ,nNT nmyb <F e =eE nbrm 
mtyn -*t by DmiopbNn by byDinty 
.F = <?vF nbrm non "Dbo ynon "o:iAnn 

m 

-py ity** ipn yi 3*7 io"ii/n" mmopbNniy "io 

in^pm 1 ? 

evB = eF => v = F / F 

( 2 ) 

_m H E _m p E 

H “ eB 1 eB 2 


n _ W e £ 


f h _% 


i? 


»2. 


ir= M 7 2^ M 7 2* _ 

2;zy/ 2^-(J + a) 

= ju 0 I x I 2 b f 1_1 V 

2;r ^ t/ + aj 2k d(d + a) 


.nbyn "Dbo pion Nim 
b"bon ,yioi":i biy "['/"bt'/n pinn "D by .a 
lAiim l^nn nnii/n mo b"nn by b"yon 
,imbo .b"bon by b"yon bmn id/ mob invoo. 

:ib"rw mo bmn by b^yon b-'bon 

^F = EpIJib 61 
2Kd( K d + «) 

.non ■'Dbo i^ivoi 
□’•b^bon nyooN by byion * , 03^nn mon n 
m 1 by pn: nbyn ^Dbo 

EF = 4x 10000x - 

2 7tdyd + aj 


iD^prinb T"i^ dd^jt* T^nn nioiy noi 

40,000 = mg 

2tt^/ (^/ + a ) 

:=>4x10 4 (2x 10~ 7 ) 10 ^ 1 )(°- 2 L l0,000 
1 '0.5(0.5+ 0.2) 


=>/ 2 =2,187.5 A 



in-'nn nr* by byio mmnnn nmo 'imo .n 
non ■'Dbo i3ir , oiy ■'bnii/n mo (□monon) 
byiD ,1^30 .F c =eE mo^on h 1 by -)in3i 

■*t by yirnty nbyn "“Dbo '•OD^n mo □* omby 
mom ’'O^Ann mon .F m = ev 0 B ino^on 

□miy omoinDn by mbyion ■'bniynn 
Dn pbi ,mrpoo moiom ^ n =^e *QbnAo 
nnon pi Dnmy ,itv ipo yi3b cpD^nn 
.mmnnn Tin bty niyn ny b?< □■'NiiTi 
inn^pn nbN D' , ]ionD mi’nn 
ev 0 B = eE =>v 0 = E / B 

.DT’bnn nn moy da □•‘■’pnn nr no^n 
liinon bo.p] ■'bAynn bibonn otii r\H .o 
nynra ■pom bty niyn pinn n^iiyn 

:mbAynn 


_ V7, 

qv 0 B = tu¬ 


rn 




ni'OJAna nma - 4 pis |rms ni'Qmni g m\iJ nn Jll^NU/n IDO 


n^a 2 nabiy in^n ,n\r .(cpiyin ini) 
p-'ii/nn pa-on NViid/ pauaiDn niTnn 1 ? 
.bAynn TDin paob paDn 2 nab pb ,bAynb 



ibnpran b^ybty D-'iyinn nnryn 

A'C = AD = OA~OD = 


= s-Vs 2 -rf 2 = 

= 0.144 — %/o.]44 2 -0.1 2 = 0.04m 

C b* x4-n yAnb poamb npabty -\ nrn .n 

:’“r by pna 

0) t AC=T - 

V ’ 360 J 

rayaann biy mrnnn ]nr *an T nyND 
■b^ybiy Dalian mam nm a -a .mbAynn 

:D"P nn 

d 0.1 


sm or = — = 


a = 44° 


i? 0.144 
2 xm p In (l.672xl O' 27 ) 

e5 1.6 x10“ I9 (0.01) 

= 6.57 xlO -6 s 

:bnpaa nbyrab 1 nmaiynn r-ia m*a 


t AC = 6.57 x 10 6 s 


A 44° A 


360° 


= 8 x 10 -7 s 


J 


T 1 * p-*byn mbn mm* puamniy hd .a 
D^^iiDuiDn iy-iDn .#></ icpynnb 
■ = <7 n"pn naiyAann ml/okud ■'bmamn 

:^np]i 'n p^yon my -nirnn m n^a 


/? = 


1 2/«/, 


B 


=>V ■ = 

r min 


P mm _ 

e 

2 r>2 


ed“B 

2m, 


R 


He 


4 m p E 

eB 2 


R. = 


«V£ 

e5 2 




im^nn nany 



mm bN^auasra n^awan ya puanon .x 
bx^aiaaDD N*na 1 nab pb .paraa bN^auasb 
ini' 1 bN^auaon Nima 2 naba ,nam im 

.pana 

b* ay apq puaiDn namnn r>N ntynb hd 
Tiny mAia^n namiy pann tynniya ,2 nab 
:nanabn iiy pniy nnnnn 


+ 2 m „ V l = q p V 2 +2 m p V 2 


<lp{ v i- v 2 ) = \m p v 2 2 -\m v 2 


=> eV =jm p v 2 -0 


Vi = 


2eV 


m. 


puaA/ara miyn puaiDn nyaan pbnnn .n 
. F m = evB abriAty yanp maAn naD a^by byaD 
namnnb nyaa pin miymn xxm nr naD 
ya puaiDn nr naD nystynn .puaiDn 
pua’n biy ^atyn pann m by nbAyn babonn 
ibnpnio mbAynn nyaann 

F c - ma c 

v 2 m n v 

evB = m n — => R = —±— 

p R eB 

nany 'x p^yon aa^npiiy lu^n D^a 
I'ADpaa puaiDn namnn 

&F = ± 

eB eB ]j m p B \ e 


1 


:?npa mapn p^yon m Ay .a 



j 2(l.672xl0“ 27 )(l00) 


= 0.144m 


0.01 V 1.6xl0^ 19 
2\u ^Ayran ^abonn rDiniy n^> □‘■ly 1 ? ty ,i 
2 na!?n by ^yna ,P-d inaonn pauanon 
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p = /£fsin0 = /Ms in9O ° - m 
m . -wro Nbin 1 '’' uinnn/ 

■ppwn 'vw ^ ;D ,, p nn'7T^’ uuo 

F cos60 -mg 
1 m 

^iBi cos 60 = mg 

1 


:20A 


mg __ — 7 - 

«S«' 0.5(0.2)cos60 

__ l, u n^’VDn moinn mDn - n 

tnnn wn^ , T ^ linl ^nnn 

jV = F m sin 60 = JBt sin 60 = 1-732N 

,(6’y7 □■'Win riKi) r n " "I 11 ’ 33 

„ n .« sui ■'L/rPtyn pinn ' , n l ? 

7V Wsn oinn ^ niuinn -3B/ 

rz» n mi? ™ v:q 



/ piy ojiv* nnr J 3 un 3l9n11 
.! f nimon 3 *n 7v *yo’ nr mpnn . » 
' :,on D’unra D’lxinnn t 22 

( 2 ) 


(1) 


(3) 


Fl3 


Fzs 


hi 


h 


h 


.U-- 


1 fixl0~ 19 (0-^) i u ' u _ LL = 47.8V 

io- 27 ) 



h V iDH •‘o^nn niDne/ * K 

rvrr oinn v tcy?D 

-iv^y oinn o^n ,i' 

. bx . ^ yDin n ’U»nn man ^ Vrm - 3 
omn 7y 'nm* ^ ^ ^ ^ yn ^pd 

F = JBi! sin 0 = sin 90° = 

m ”s; 

mg (~&X^I -.U) A 
>7 = si" 0.5(0.2) 

s^n nuw own a 3® -*®w™ 

Ppwn lw-i 0in 3 diki 

n ’DPD TTO" n1 D ,^ n3 

„ n*?Niyn winn ^ D 

mon nr mi p , uwn n 

, ulM n me* im oir* in ^ r m 

vi ao° b\u twit nav Ninw w 

■jjynn wn py 60 

onn) kph o^nnp ™™e/ 93 . ^ 


IBt = ^ 



w 1 mn ; ir ; 3 i3 ; n Ty 

9 yrw ->o»nn non wn F 23 -i > 

_ s-rn 2 Vn y*ysn 

F 13 _, /jo V3. 

I 2tvx 

l 2 n{d-x) 


1 n □^*in 


*3’ ’oarnn mon ^ ’=»n =«™ ,nn® 

p 1T uinm ,(7pwnn) mon mo 1 

.Pp W n 'ive/ pyn3 x*p nP 

ninV v-v n^yis uinn <7V 

n T“V m« 

at ^nmin mom ,r m , mg , 

omn 5y □’Tysn Q” 3wn nl0imW ’ 

-,-p py nn: ’U3>nn mnn 




2 * x MdTx) 

=> ( d + x )ll=xl 2 

=>(l6+*)2 = 6* ^* = 8cm 

8Cm **"“ 3 ™ W 1nita 


\ 71771^ i>1i ’ D,:i * 10 l 11u P^n bi!?on X 

’ '■PTipnn kxv lnmhu-, '* 

■«*>»»” 

' Difva ^in 

• ’’P™PV a ,or T n Z)n71) , u 

\l e \ v B B = m e ^£- _ eBa 


m. 


v 


R w £ 

■’^Avno t?i!?DDn oim # 

*- »—»:;:r 

m e 2 m e 

2 n , '7 JVnn ^ DDa lmnn im J 

T = f^ = ^fjfVj_eB) 2 7cm 
V v ~eB~ 

:P ^ '^ yn y ^ «n pawn ^onn 

/ ce=i7 , =£2s. 

2eB 

:pt> p,vn ’* n »n ij^onn 

nn * e 
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